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¢ Good lighting enhances the 

ha? 

Ae dignity and status of the shop ; 
iv using it. Everyone reacts to the \ fee! 


af magnetism produced by brightness. ie 


People linger before a brightly Reunese, 
window. Be sure of your lighting. Use 
only those lamps that comply with the aie! 
and exacting specification—B. S. S. 161/193. 


THE LIGHTING SERVICE BUREAU «#2 SAVOY Hiitk wer ge 


“COSMOS « CRYSELCO - EDISWAN © 
MAZDA +» OSRAM + SIEMENS © 


ELECTRIC LAMPS 
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GAS 


NEVER 
LEDS 
LONDON 
DOWN 


Five more boroughs in the Company's area have renewed their con- 
tracts for gas lighting this year—Holborn for 15 years, Chelsea and 
Acton for 10 years and Chingford and Hendon for 7 years. The Gas 
Light and Coke Company lights 50,000 street lamps between Windsor 


and Southend and in no single district has there ever been a failure 
of the lighting. This is a result of the proved reliability of gas lighting, 


its brilliance without dazzle, its even diffusion. 





THE GAS LIGHT & COKE COMPANY 





HEAD OFFICE: HORSEFERRY ROAD, WESTMINSTER, S.W.1 








lune, 1988 THE JOURNAL OF GOOD LIGHTING 


GE.C. LIGHTING 


FOR WATFORD’S NEW ALL-ELECTRIC BATHS 


SER, ESR OL ES RRC TOR 8 BMRB MERE ST fe TEE I 
Be ie es ce : 


i. 


Untouched night view of Watford’s new electric Baths, showing the efficiency and harmonious arrangement of the G.E.C. Fittings 


Architect: W. R. Maxfield, L.R.I.B.A. 
Electrical Contractors : Messrs. L. J. Ives, Lid. 


Good electric lighting contributes largely to the attractive- 
' ness of Watford’s new Public Baths. The advantages 
| of planning the lighting as an integral part of the 
' architectural scheme are clearly apparent. 


The main lighting of the Bath Hall is provided by G.E.C. Silvered-glass 
floodlights, recessed into the ceiling and equipped with 300-watt OSRAM 
Lamps. This lighting is supplemented by G.E.C. bracket fittings, which also 
provide the illumination for dressing cubicles. 

Eight G.E.C. Laylights for daylight and four Laylights for lighting by 
GECoRAY Reflectors, as well as G.E.C. 1ooo-watt floodlights over the main 
entrance, are included in the scheme. OSRAM Lamps are used throughout. 


Manufacturers : 


THE GENERAL ELECTRIC CO., LTD. 


Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
Branches throughout Great Britain and in all the principal markets of the world. 


















The famous theatrical producer, Leon M. 
Lion, appreciates the value of good and 
reliable lighting. His plays “ A Cup of 
Happiness,” “ Beggars in Hell,” “ While 
Parents * Sleep,” “The Holmeses of 
Baker Street,” etc., are well known. 


COSMOS - CRYSELCO 
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What | think about the Bureau—3. 





“Good lighting is a most essential and vital 


point in the theatre, declares Leon M. Lion, 


“and no management can afford to neglect it. 


The Lighting Service Bureau has my fullest 


sympathy in the work that it is doing, and 


| recommend all those who are 


interested in 


good lighting to visit the demonstration rooms 


at the Bureau's headquarters on Savoy Hill, 


and see and hear for themselves how they can 


get the very best from their lighting schemes.’ 


EDISWAN 


MAZDA 


OSRAM 


SIEMENS 


@ The Lighting Service Bureau is maintained ‘by the manufacturers of the following brands of lamps: 
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At Last ! 
A Really 


Accurate 


DAYLIGHT 
UNIT 


For both technical and 
general Lighting. 


REATER accuracy 

and lower absorption 
than in any other light 
yet produced. 


Suitable not only for 
colour-matching, printing, 
invisible mending, engrav- 
ing or any work on highly 
reflecting surfaces, but 
also as a READING 
LAMP or for other general 
purpose lighting. 

The thickness and quality 
of the filters may be varied 
according to the nature of 
the source of illumination 





and the type of daylight to Special fittings to order. 
which it is desired to approxi- 

oe e.g.: sunlight, overcast Please call for demonstration, 
blee ay white: clouds, . or or ask for full details. 


G.V.D. ILLUMINATORS (G. V. Downer) 
ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 
Phone: Holborn 8879 














-PITMAN’S BOOKS 
| JUST PUBLISHED 


PHOTO -ELECTRIC CELL 
APPLICATIONS 


By 
R. C. WALKER, B.Sc. (Lond.) and T. M. C. LANCE, Assoc.LR.E. 


Illuminating engineers and all concerned with electric lighting 
will find valuable information in this book relating to the use 
of the photo-electric cell in their practical work. It describes 
in detail the applications of this new technical development 
and shows how it can be used to solve problems connected 
with electric lighting, ee op ose signs and displays, timing 
gear, safety devices, and television, etc. Previous experience 
of the cell is not essential to the understanding and use of 
the book, for the directions are easy to follow. There are 
111 dizgrams and illustrations. 204 pp. 8/6 net. 


ELECTRIC LIGHTING AND 
POWER DISTRIBUTION 


| By W. PERREN MAYCOCK, M.LE.E. Revised by C.H. YEAMAN 


A concise and elementary manual of electrical engineering for 
students preparing for the City and Guilds of London 
Institute and similar examinations in this subject. It also 
contains important facts and technical data which are of 
considerable value to the engineer for reference. In two 
volumes. Ninth edition. Each volume 10/6 net: 


_ ELEMENTS OF ILLUMINATING 
ENGINEERING 


By A. P. TROTTER, M.LE.E., M.I.Mech.E. 


An introductory treatment of the units, distribution and 
measurement of light, pon types and characteristics of lamps, 
reflectors and shades, and the planning of lighting installa- 
tions,ete. Ahandy volume forstudentsandengineers. 2/6§net. 


Write for a complete Catalogue of Pitman’s Technical Books, 
Post Free on request. 


SIR ISAAC PITMAN & SONS LTD. 
___ PARKER STREET, KINGSWAY, LONDON, W.C2 
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FLOODLIGHTING 
INSTALLATIONS 
OF DISTINCTION 





Many of the most 
important and best 
known floodlighting 
installations in this 
country are the 
work of Ediswan 
engineers using 
Ediswan equipment. 
Ediswan engineers 
are always ready to 
collaborate with 
contractors and con- 
sultants in the pre- 
paration of flood- 
The “MARS” Projector lighting schemes in 
A popular type of foodiaks- all parts of the 
ingunwhichhasbeenseedin Country free and 
without obligation. 


EDISWAN 


LIGHTING EQUIPMENT 
AND SERVICE 


THE EDISON SWAN ELECTRIC CO. LTD., 
155 Charing Cross Rd., London, W.C.2 


ighting problems to EDISWAN 








































































REVO ELECTRIC CO., LTD. :: TIPTON :: STAFFS 
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Only REVO Fittings are good 
enough to light this world-famous| = 


st reet. ee BOND STREET .. . the Mecca of the World’s discriminating Rey 





shoppers, is as bright by night as it is by day. bilit 
Again REVO equipment plays the all-important part. ti 
Here is scientific street lighting free from glare and shadows... Inte 
lighting that clearly reveals every yard of pavement and roadway; the 


that invites mew customers and safeguards their movements from entr 
end to end of the street. 
It is significant that the Westminster Electric Supply Co. Ltd. use BF the, 
similar REVO fittings to illuminate Marble Arch and Hyde Park § adm 
Corner. They use them in Piccadilly and Knightsbridge: they — whic 
use them in Park Lane and Berkeley Square. In fact they use § rar 
REVO fittings over 43 miles of famous roads, streets and § ual 
squares of VWVestminster. 






Your street lighting too, can have 
real efficiency permanently . . .: 
inexpensively, in planning of which 
the REVO engineers will give you 
every assistance without obligation. 
Why not get that scheme started 
now P 


ELECTRIC STREET 
LIGHTING EQUIPMENT 


MADE BY 
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The Illuminating Engineering Society 


HE Report of the Council of the Illuminating 
P Engineering Society, which is reproduced in the 

present issue (see pp. 142-145), is once more an 
encouraging one. The membership of the Society 
has been fully maintained, the programme of work 
is extending, and the financial position has been 
further consolidated. It should be a source of satis- 
faction to the Hon. Treasurer (Mr. J. Wyatt Ife), 
who retires after having acted in this capacity ever 
since the Society was. started, that the present posi- 
tion is so much better than that prevailing a few 
years ago. A well-deserved recognition is paid in 
the Report to his long period of conscientious 
service. 


It will be observed from the final statement in the 
Report that the Society is: adding to its responsi- 
bilities by undertaking the administration of two new 
funds, one placed unreservedly at its disposal, the 
other to be applied in furthering the work of the 
International Commission on Illumination. That 
the administration of these two funds should be 
entrusted to the Society is surely an encouraging 
recognition of its standing and stability. 

With such a satisfactory position to contemplate, 
therefore, the Society need have no concern if it is 
admitted that there are one or two directions in 
which further progress is desirable. The pro- 
grammes of the last few years have been of good 
quality, and will bear comparison with those of any 
other Society of similar standing. 

There are, however, several respects in which 
advance is needed. Firstly, there are as yet too few 
papers of a highly original character, embodying 
the results of discovery and of research--such as the 
foundation of the Leon Gaster Memorial Premium 
was intended to encourage. Secondly, papers are 
at present undertaken mainly—one might almost say 
exclusively—by the older and more experienced 
members of the Society. This, of course, is a 
natural tendency. But, at the same time, there is a 
feeling that something should be done to induce the 
younger members to come forward. Hence the 
offer of a special premium (supplementary to the 
Leon Gaster Memorial Award) for the coming 
Session (see p. 144), which we hope will have the 
effect of bringing to light some of the hidden talent 
that undoubtedly exists. 

A second development that does not seem to have 
evolved as rapidly as was hoped is the movement 
towards establishing local centres throughout the 
country. A good start has been made in the North- 


West Area, where Mr. James Sellars, the Public 
Lighting Superintendent in Manchester, is acting 
as Hon. Secretary. But in the Midland Area (where 
apparently conditions likewise seemed favourable) 
progress has not been rapid, although a nucleus of 
members exists. It is to be hoped that the policy 
of holding occasional meetings in provincial cities 
will be continued as a necessary part of the Society’s 
work, and in order to make its activities more widely 
known; perseverance in this course ultimately 
creates sufficient local supporters to render local 
centres feasible. One point should, however, be 
emphasized. In order that a branch may have 
enduring success the first requisite is enthusiasm on 
the part of the local contingent and a determination 
to-make their organization a success. It is futile to 
attempt to establish a branch if the enterprise and 
“ drive ’’ is leftentirely to headquarters—though the 
Council would, doubtless, when approached give 
every encouragement to local effort, and practical 
assistance when needed. 

A third condition to the complete success of the 
Illuminating Engineering Society that is perhaps 
hardly adequately met as yet is publicity for its 
efforts. There is, on the part of societies of high 
professional standing and devoted to scientific 
work, a natural disinclination to ‘‘ blow their own 
trumpet.’”’ We do not suggest that the Society 
should embark on undignified propaganda. Yet we 
do feel that after an existence of nearly 25 years it 
is entitled to rank as the leading authority on 
Illumination, whose recommendations must be 
widely known in order to be effective. We suggest, 
therefore, that one of the immediate aims of the 
Society should be a more completely organized 
effort at publicity on behalf of its own work and in 
the cause of better lighting in general. Rightly 
conducted, a campaign of this nature should be a 
service to the community, and should add to the 
prestige and capacity for usefulness of the Society. 

Whilst thus emphasizing the importance of 
making known what the Society has already 
done, we do not. mean to imply that the need for 
research is any less urgent than in the past. Un- 
doubtedly one of the chief functions of the Society 
is to initiate experiments and investigations, and it 
is to be hoped that the offer of the new Junior 
Premium, alluded to above, will act as an incentive 
to members to report a researches which might 
otherwise be overlooked. 
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Directional Lighting 


The past session of the Illuminating Engineering 
Society certainly terminated on a note of liveliness 
—the attendance at the Annual General Meeting, 
on May oth, was remarkably good for this period 
of the year, and the President’s address achieved 
its object in provoking a good discussicn. ‘ Direc- 
tional Lighting,’’ the subject of the address, 
evidently means somewhat different things to 
different people. On purely arterial roads, where 
the requirements of motor traffic do play an impor- 
tant role and where also considerations of economy 
set a severe limit on performance in public lighting, 
there is something to be said for intensive directional 
lighting. The only point we wish to make is that— 
as Dr. English points out—such methods (like the 
motor-car headlight) form at best a poor substitute 
for well-diffused lighting such as we enjoy under 
daylight conditions. Public lighting engineers, 
therefore, whiist confessing and adapting them- 
selves to the economical limitations under which 
they labour, should regard what one may term 
“beam lighting’’ as a temporary expedient, and 
should not swerve from their allegiance to diffused 
lighting as the final ideal. 


Shipping, Engineering and Machinery 
Exhibition 


An official visit of members of the Illuminating 
Engineering Society to the above Exhibition, which 
takes place at Oiympia during September 7th to 
2ard, has been arranged for Friday, September 22nd, 
when tea will be served at 5 p.m. Members will 
receive invitations in due course, and in the mean- 
time are advised to make a note of the date. 
Although naturally the number of exhibits 
exclusively.concerned with lighting is not as a rule 
great, there is usually a great deal to be seen that is 
of general interest, as members who were present 
last year can confirm. . We hope, therefore, there 
will again be a good attendance. 


Sir Arthur Whitelegge 


We record with regret the death of Sir Arthur 
Whitelegge, K.C.B., who passed away at the age of 
&80.on April 25th. Sir Arthur was for twenty-one 
years Chief Inspector of Factories, and rendered 
distinguished services to industrial hygiene. By 
illuminating engineers his name is honoured for the 
keen interest he took in factory lighting. He was 
largely instrumental in forming the Departmental 
Committee on Lighting in Factories and Work- 
shops, which reported in 1915 and 1921, and of which 
he was a member. As a recognition of these ser- 
vices he was made an honorary member of the 
Illuminating Engineering Society. It is interesting 
to recall that the secretarial work of that Committee 
—formed just twenty years ago—was shared be- 
tween Mr. D. R. Wilson (the present Chief 
Inspector of Factories) and Mr. C. C. Paterson, 
_ both of whom have since occupied the Presidential 
chair of the Society. 
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The Third Glass Convention 


The third Glass Convention was held at Buxton 
from May 18th to 20th. It was organized jointly by 
a Committee representing the Glass Manufacturers’ 
Federation and the Society of Glass Technology, 
together with a few representatives of other bodies. 
Dr. English was the I.E.S. representative on this 
Committee. 

In point of numbers attending the Convention, 
and of interest in the papers and discussions, it was 
a most successful gathering, and provided an excel. 
lent opportunity for those concerned with the busi- 
ness side of the industry to discuss matters of mutual 
interest with those engaged on the scientific and 
technical side. 

The President of the Convention was Sir Max. J. 
Bonn, K.B.E., the Chairman of the United Glass 
Bottle Manufacturers Ltd., who took as the title of 
his Presidential address ‘“My Apprenticeship in the 
Glass Industry, 1926-1933.’’ Four other papers were 
presented for discussion. Mr. J. B. Graham, M.C., 
Secretary of the Nationa! Federation of the Asso- 
ciated Paint, Colour and Varnish Manufacturers, 
spoke on ‘* Co-operation or Isolation-—A Plea for 
Profitable Association within the Industry.’’ Prof. 
JT H. Jones, M.A., Professor of Economics, Leeds 
University, gave a paper on ‘‘Should Hours of 
Work be Shortened? ’”’ Professor W. E. S. Turner, 
following his recent visits to glass-making centres 
in other countries, spoke on ‘‘ Recent Technical 
Developments in Glassmaking Abroad,”’ and Dr. S. 
English gave a paper on ‘‘ Chemists and Dividends 
—Education and Research, and their Influence on 
the Glass Industry. ‘An interesting exhibition show- 
ing how numerous glass faults or troubles had been 
overcome by the application of scientific and 
technical control was staged by Professor Turner. 


Association of Public Lighting Engineers 
TENTH ANNUAL CONFERENCE IN MARGATE. 

A reminder is being issued to members of the 
Association regarding the forthcoming conference 
in Margate, some particulars of which were recently 
given in these columns.t We understand _ that 
entries received to date are well up to the normal. 
The Hon. Secretary would, however, like to heat 
in the course of the present month from any who 
wish to register (final notices and data are only sent 
to those who have intimated their intention of 
attending). We may also take this opportunity of 
again reminding members of their duty to furnish 
the Hon. Editor of the Association (Mr. E. J. 
Stewart) with particulars of developments in public 
lighting in their respective areas. Here again it is 
a manifest advantage if data is sent in carly, so as 
to be available in ample time for the preparation 
of the Annual Report; all available information 
should be in the Editor’s hands by the end of the 
present month. 


— 





* Illum. Eng., July, 1931, p. 155. 
+ Illum. Eng., April, 1933, p. 90. 
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THE JOURNAL OF 


Transactions of The $lluminating Engineering Society 


The Ulluminating Engineering Society is not, as a body, responsible for the opinions expressed 
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by individual authors or speakers. 


THE ANNUAL GENERAL MEETING 


(Held at the Institution of Mechanical Engineers, Storey’s Gate, St. James’s Park, London, $.W.1, at 6-30 p.m., 
: on Tuesday, May 9th, 1933.) — 


HE Annual General Meeting of the Illuminating 
'['Engineerin Society was held in the Lecture 

Theatre oF the Institution of Mechanical 
Engineers, on Tuesday, May goth, 1933. Members 
assembled for light refreshments at 6-30 p.m., and 
the chair was taken by THE Presipent (Lieut.- 
Commander Haydn T. Harrison) at 7 p.m. 

After the minutes of the last meeting had been 
taken as read, the Hon. Secretary read out the 
names of applicants for membership, which were as 
follows : — 


Corporate Members :— 
Angell, Frank .......... Electrical Engineer, 5, Victoria Street, 
London, S.W.1. 


Prestage, A. J. ........ Technical Staff, South Metropolitan 
Gas Company, 86, Embleton Road, 
London, S.E.13. 

Country Member :— 


Reiseger, J. H. ........ Director of Cryselco Ltd., Kempston 
Works, Bedford. 


The names of applicants presented at the last 
sessional meeting of the Society* were read again, 
and these gentlemen were formally declared 
members of the Society. 


PRESENTATION OF ANNUAL REPORT. 


At the request of the President, the Hon. 
SEcRETARY (Mr. J. S. Dow), having first read the 
Notice convening the meeting and the statement of 
the Auditors attached to the Accounts, then pre- 
sented the Annual Report of the Council (see pages 
142-145). Mr. Dow explained that the report had 
been circulated to all members of the Society, and it 
was therefore unnecessary to summarise its 
contents. He did, however, wish to mention just 
two points. It would be observed that the Report 
contained a reference to the retirement of the Hon. 
Treasurer (Mr. J. Wyatt Ife), who had held this 
position ever since the inauguration of the Society 
in 1909. The Report included an appropriate 
acknowledgment of the conscientious and valuable 
services which Mr. Ife had rendered to the Society 
during this long period. Members would be glad to 
hear that it was proposed to give, in due course, 
concrete expression to this feeling of appreciation. 
Mr. Dow also referred to the special premium of 
£5 5s. to be granted during the coming session only, 
in order to encourage effort on the part of the junior 
members. (Particulars will be found on p. 144.) 

_ The following resolution was then moved by Mr. 
StepHen Lacey :— 

“ That the Report of the Council for the session 
1931-1932 and the Accounts of the Illuminating Engi- 
neering Society for the period from January Ist, 
‘932, to December 31st, 1932, be hereby adopted and 
a vote of thanks be extended to the President, 
Council and Officers for their efforts on behalf of the 
ociety during the past session.”’ 

In moving the resolution Mr. Lacey expressed his 
conviction that the Society had not only maintained 
but had improved its position during the past year. 
He felt sure that all present fully appreciated the fact 


Se, 


*Tllum. Eng., May, 10933; Pp. 117. 








that the success of the Society had not only just 
happened by itself but had been deliberately planned 
and won by those responsible for the meetings, 
where the friendly spirit and good will which is 
always characteristic of their Society had been main- 
tained. These meetings helped to bring’ together 
people interested in all modes of lighting, and did 
much to further the objects of the Society. 


Miss C. HasLett, in seconding this resolution, 
also commented upon the record of the good work 
contained in the Report, which had been done for a 
very moderate sum of money. As a new member, 
she wished to endorse what Mr. Stephen Lacey had 
said—that it was one of the happiest features of the 
Society that it provided a meeting ground for 
friendly intercourse between the gas and electrical 
industries 


The resolution was then put to the meeting and 
was carried with acclamation. 


Mr. Geo. H. Witson then referred to the work 
of Robert J. Ward & Co., who had again served the 
Society as Auditors during the past year. He felt 
certain that the efficient work of the Secretary and 
his staff must have helped to lighten the work of the 
Auditors. He had much pleasure in proposing : — 


“That this meeting records its appreciation of 
the services of Messrs. Robert J. Ward & Co. as 
Auditors of the Society, and approves of their re- 
election for the next session.”’ 

_This resolution was seconded by Mr. Ernest 
STROUD, and on being put to the meeting was 
declared carried unanimously. 


PRINCIPLES OF DIRECTIVE STREET LIGHTING. 


THE PresipEent (Lieut.-Commander Haydn T. 
Harrison, M.I.E.E., R.N.V.R.), then delivered his 
paper entitled ‘‘ Principles of Directive Street 
Lighting ’ (see pp. 146-149), in which the require- 
ments of roads from the standpoint of motor traffic 
were considered, and methods of furnishing the 
requisite illumination from directional systems were 
discussed. 

An interesting discussion took place in which the 
following joined: Mr. Harotp Davies (President 
of the Association of Public Lighting Engineers), 
Mr. J. F. Cotqgunoun, Mr. T. Wirxre, Mr. J. M. 
Watpram, Mr. G. H. Witson, Lt. Commander 
E. L. Damant, R.N., Mr. D. A. Hart, Mr. E, J. 
STEwart and Mr. F. C. Smirn. Mr. C. C. Pater- 
SON, in winding-up the discussion, congratulated the 
author on his paper, and also took the opportunity 
of thanking him for his services to the Society 
during his tenure of office as President. 

The PREsIDENT briefly expressed his appreciation 
of Mr. Paterson’s remarks and of the reception 
given to his paper, and intimated that he would reply 
more fully to the discussion in the Journal. 

A pleasant feature of this successful meeting was 
the presence of a number of members of the Associa- 
tion of Public Lighting Engineers, to whom a 
general invitation to attend had been conveyed, and 


the attendance was probably a record one for-an 


Annual General Meeting. 
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Report of the Council for the Session October, 1932, 
to May, 1933. 7 


(Presented at the Annual General Meeting of the Illuminating Engineering Society, held by permission of the Council of 
the Institution of Mechanical Engineers, in the Hall of the Institution (Storey’s Gate, St. James’s Park, London, S.W.1), 
at 6-30 p.m., on Tuesday, May oth, 1933.) 


HE Council is happy to be able once more to 

report progress in the work of the Society and 

improvement in its position. The period of 
general industrial depression, mentioned in the last 
report as mapas difficulties in some directions, 
has continued; but fortunately the position in this 
country affords some hope of improvement in the 
future. . 


ELECTION OF OFFICERS AND COUNCIL FOR NEXT 
SESSION. 


In accordance with the procedure outlined in the 
Articles and By-Laws of the Society, the nomina- 
tioris made by the Council to fill vacancies have been 
published in The Illuminating Engineer*, and cir- 
culated to all members, who were thus afforded an 
opportunity of making additional nominations, if 
they so desired. No new nominations having been 
received, those nominated by the Council are now 
automatically elected. 

Accordingly Mr. C. W. Sully will become Presi- 
dent for the next session; Mr. A. Cunnington will 
become Vice-President; Mr. J. S. Dow will continue 
as Hon. Secretary; and Mr. J. Wyatt Ife will be 
succeeded by Mr. Percy Good as Hon. Treasurer. 

The following members will fill vacancies on the 
Council: Mr. A. C. Cramb, Miss C. Haslett, Mr. 
A. E. Iliffe, Mr. Stephen Lacey, Mr. T. E. Ritchie, 
Mr. Ernest Stroud and Mr. G. H. Wilson. 


The retirement of the Hon. Treasurer is occa- 
sioned by the rule in the Articles of the Society 
(Article 39) which provides that this office shall not 
be held by the same person for more than three years 
in succession. Mr. Ife has held this position ever 
since the inauguration of the Society in 1909, and the 
Council desires to take this opportunity of acknow- 
ledging the conscientious and valuable services 
which he has rendered to the Society during this 
long period. 


Work oF CoMMITTEES. 

The three main Standing Committees of the 
Society were constituted as follows : — 

General Purposes Committee: Lt.-Commander 
Haydn T. Harrison (President), Mr. J. S. Dow 
(Hon. Secretary), Mr. J. Wyatt Ife (Hon. Trea- 
surer), Mr. L. E. Buckell, Mr. F. W. Purse and 
Mr. H. Hepworth Thompson. 


Papers Committee: Dr. S. English (haeeen) > 


Mr. A. Cunnington, Mr. A S. Dow, Mr. R. 
Downe, Mr. W. J. Jones, Mr. Howard Robertson, 
Mr. J. C. Walker and Dr. John W. T. Walsh. 

Technical Committee: Mr. A. W. Beuttell (Chair- 
man); Mr. H. Buckley, Mr. J. S. Dow, Dr. S. 
English, Lt.-Commander Haydn T. Harrison, Mr. 
W. J. Jones, Mr. C. A. Masterman, Mr. W. 
Millner, Mr. Howard Robertson, Mr. J. C. Walker, 
Mr. H. C. Wheat. Co-opted: Mr. J. G. Clark, Mr. 
T. E. Ritchie, Dr. J. W. T. Walsh and Mr. G. H. 
Wilson. 

Membership and Development Committee: Mr. 
am. 1. Ye Chairman); Mr. A. W. Beuttell, Mr. 
L. E. Buckell, Mr..J. S. Dow and Mr. W. J. Jones. 

The Technical Committee has, as usual, been re- 
sponsible for the preparation of the Annual Report 
on Progress. Certain of its members continue to 
furnish abstracts of articles on illumination and 





‘electric cells. 


photometry that have appeared in the technical 
press, which appear monthly in the Journal, under 


_ the heading ‘‘ Literature on Lighting.’’ The reports 


on the Lighting of Schoois and Libraries, issued in 
1931, have again been in demand. It has been neces. 
sary to reprint the former, and the latter is about to 
be incorporated in a bulletin issued by the Hendon 
Public Library. Considerable progress towards the 
solution of the problem of devising a method of 
determining the illumination necessary for use in 
various classes of buildings has been made, and it is 
hoped that these researches may form the subject of 
a contribution to be presented at a general meeting 
in the course of the coming Session. 

(Reference to the work of the Membership and 
Development Committee is made below, under the 
heading ‘‘ Membership.’’) 


THE Leon GASTER MEMORIAL FunD. 


A statement of the income and expenditure of 
this fund, which is now in its third year of operation, 
is appended. It will be recalled that the first award 
of the Leon Gaster Premium of ten guineas was 
made in 1931. The second award of this premium 
was made during the past session to Mr. E. §. 
Calvert for his paper on ‘‘ Motor Car Headlights,” 
read before the Society on January 8th, 1932. 


MEETINGS OF THE SOCIETY. 


As usual, a considerable variety of topics has been 
discussed at the monthly meetings of the Society, 
at which there has invariably been a good attend 
ance. At the opening meeting, on October 11th, 
1932, the Report of Progress prepared by the 
Technical Committee was presented, and was 
supplemented by a varied series of exhibits, which 
included several new types of lamps and recently 
developed photometers based on the use of photo- 
i It is worthy of record that in the 
present Session the President, by delivering his 
address at the opening meeting of the Session, re- 
verted to the original practice of the Society, which 


it is hoped will now become once more the rule. 


The address consisted in part of a historical survey 
of developments in illumination and in part of a dis- 
cussion of various outstanding problems in connec 
tion with public lighting. 

A feature of the past Session has been the series 
of visits. At the first of these, which took place on 
November 8th, 1932, an instructive address by Mr. 
Clifford C. Paterson on Luminous Discharge Tube 
Lagnting was followed by a tour of the Research 
Laboratories of the General Electric Co. Ltd., in 
the course of which further demonstrations of dis 
charge lamps were seen. Visitors subsequently 
inspected the novel installation of lamps of this type 
in East End Lane, Wembley—which had been m 
use since June, 1932. 

This event, which attracted members from all 
parts of the country, was followed by an equally 
interesting and successful one on January roth, 1933, 
when ‘members and friends assembled at Watsof 
House. After the party had been made welcome by 
Mr. Stephen Lacey an address was delivered by Mr. 
C. A. Masterman descriptive of the research work 
done at the laboratories and workshops of the Gas 
caaht and Coke Company, which members weft 
afforded a full opportunity of inspecting. 








Council desires to record its cordial appreciation of 
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the hospitality extended to the Society by the 
General Electric Co. Ltd., and the Gas Light and 


Coke Company in the course of these two visits, 
which aptly illustrated the variety of topics in which 
the Society is interested. 

By invitation of the management, a visit was also 
paid to the Shakespeare Memorial Theatre, Strat- 
ford-on-Avon, on October 18th, when the lighting 
of the theatre was described by Mr. C. Harold 
Ridge, and to the Building Centre (New Bond 
Street, London), where such a representative display 
of heating and lighting ne ria both gas and 
electric, has been assembled. - 

In past years the holding of joint meetings with 
kindred societies to discuss subjects of mutual 
interest has been a regular feature of the Society’s 
work. The advantages of this procedure were 
happily illustrated on December 13th, 1932, when 
a series of papers on different aspects of opal glass- 
ware was read before a joint meeting with the 
Society of Glass Technology. Dr. S. English gave 
a résumé of the work of the B.S.I. Committee on 
this subject, whilst Dr. W. M. Hampton dealt with 
manufacturing problems. The Theory and Specifi- 
cation of Opal Diffusing Glassware was discussed 
in two further comprehensive papers (Part I by Mr. 
. W. Ryde and Mr. B. S. Cooper; Part II by Mr. 
t W. Ryde, Mr. B. S. Cooper and Mr. W. A. R. 
Stoyle). Amongst those who took a leading part 
in the discussion was Dr. W. E. S. Turner, the 
Secretary of the Society of Glass Technology, 
whose aid in the preparation of this meeting is 
gratefully acknowledged. 

Subsequent papers have likewise served to 
illustrate the variety of topics that now come within 
the scope of the Society. Dr. J. W. T. Walsh, on 
February 14th, contributed a paper on Everyday 
Photometry with Photo-electric Cells—a subject 
that is attracting much interest at the present time. 
Dr. N. A. Halbertsma, in his review of Progress in 
Illuminating Engineering Abroad, on March 14th, 
dealt in a very able manner with a number of 
problems which are engaging the attention of 
illuminating engineers all over the world. Mr. 
F. Charles Raphael, on April 11th, presented an 
informative poe on Hospital Lighting. The final 
item, to follow the Annual General Meeting on 
May 9th, is a discussion on Principles of Directive 
Street Lighting, to be opened by the President. 


PROGRESS IN PROVINCIAL CENTRES. 

_It will be recalled that, following the organiza- 
tion from London, of special meeting's in the North- 
Western and Midland areas, local Committees were 
entrusted with the task of arranging further gather- 
ings and making preparations for the ultimate 
formation of local branches of the Society. 

Progress in this field has been confined mainly to 
the North-Western area, where Mr. James Sellars, 
Public Lighting Engineer in Manchester, is acting 
as Hon. Secretary. Within this area the number of 
members of all classes has now attained 36 (or 44 if 
certain other members are held to reside within the 
North-Western area). Activities have so far mainly 
taken the form of visits or participation in local 
Meetings originated by other bodies. Thus visits 
have been paid to Sunlight House (September 15th. 
1932), and to inspect the iluminations at Blackpool 
(October 20th, 1932), and it is hoped that a visit to 
Iverpool will be arranged shortly. Members have 
also taken advantage of invitations from the I.E.E. 
North-Western Area to attend the reading of papers 
on the Electric Lighting of Buildings, by Mr. A. B. 
Read and Dr. J. We T. Walsh (November Ist, 1932), 
and on Lumimous Tube Lighting, by Mr. C. C. 
aterson (November 15th, 1932); and from the 





THE JOURNAL OF GOOD LIGHTING 148 


E.P.E.A. to hear a paper on ‘‘ Modern Electric 
Lamps,’”’ by Mr. F. f. Hawkins (December 15th, 
1932). 

At present the local Committee formed in Bir- 
mingham has not found itself able to proceed with 
the development of a local centre in the Midland 
area, but it is to be hoped that this step is only 
deferred until conditions appear more favourable. 


MEMBERSHIP. 


The efforts of the Membership and Development 
Committee resulted last year in a number of gas and 
electric supply undertakings becoming Sustaining 
Members, a development of importance in view of 
the desirability of increasing the representation of 
such bodies. The continuance of economic diff- 
culties during the present year has somewhat limited 
progress in this direction, but it is hoped that con- 
ditions in the autumn will prove more favourable 
for a resumption of effort. 

During the past session the number of new 
members of all classes added was 58, of whom 
five were sustaining members—an addition not 
so great as that recorded during the previous 
year (when the International Illumination Con- 
gress acted as a stimulus), put no doubt encourag- 
ing in the circumstances. The leaflet describing 
the aims of the Society, prepared by the Mem- 
bership and Development Committee and cir- 
culated at the opening of the present session, 
has proved of great utility. A printed ee 
List was issued simultaneously to all members. It 
is intended that this will be subject to annual re- 
vision, and a new edition distributed to all members 
at the commencement of each sessjon. Copies will 
be supplied on application, to any members, who are 
asked to make use of this literature in approaching 
those likely to be interested in the work of the 
Society. A considerably increased membership, 
especially in provincial areas where the possibility 
of forming a local section depends so greatly on a 
gain in supporters, remains one of the chief objects 
on which the efforts of the Council and members 
should be concentrated. 


THE ANNUAL DINNER, 


The Annual Dinner which was again held at the 
Trocadero Restaurant (Piccadilly Circus, London), 
proved once more to be one of the most popular and 
successful events arranged during the Session. The 
number present (218 according to the table plan) 
was a record, and the attendance in 1932, when the 
200-mark was attained for the first time in the history 
of the Society, was exceeded. 


The toast of “‘ The Illuminating Engineering 
Society ’’ was proposed by Mr. James Swinburne, 
who contributed some interesting reminiscences of 
the early days of electric lighting. The President, 
in responding, referred to certain outstandin 
problems with which the Society has been concerned, 
and to the various visits, mentioned above, which 
had served to illustrate aptly the spirit of co-opera 
tion which the Society desired to foster. The toast 
of ‘“‘The Guests’’ was proposed by Mr. A. W. 
Beuttell, and was associated with the names of Dr. 
W. E. Marchant, President of the Institution of 
Electrical Engineers (who at the last minute was 
unavoidably prevented from being present), Mr. 
Ralph E. Gibson, President of the Institution of Gas 
Engineers, and Mr. Sydney Tatchall, Vice-President 
of the Royal Institute of British Architects. As 
usual, numerous other kindred Institutions and 
Societies were represented amongst the guests. The 
latter part of the evening, devoted to dancing and 
social intercourse, proved as enjoyable as in previous 
years. 




















FINANCIAL POSITION. 


The accounts for the past financial year, which have 
been duly audited by Robert J. Ward & Co., 
chartered accountants, and which are attached to 
this Report, do not differ greatly from those 
for recent years, but afford evidence of steady 
improvement. The expenditure of the Society has 
increased somewhat, but this is more than offset by 
an increase in revenue, the amount received in sub- 
scriptions having for the first time exceeded £1,000. 

The increase in general expenditure may be re- 
garded as a natural consequence of the growth of 
the Society, as exemplified in the work of com- 
mittees, and such new items as the printing of the 
Membership List and the leaflet descriptive of the 
work of the Society. 

The Council takes pleasure in informing members 
of one other item included under General Expendi- 
ture—an award to the staff of the Hon. Secretary of 
£25 as a recognition of the zeal with which they have 
attended to the affairs of the Society during recent 
years, a period of continuous progress. They are 
confident that this recognition will meet with 
general approval. 

It will be observed that the investment from the 
general funds in War Loan was increased during the 
past financial year from £400 to £800. Since the date 
of this statement the Council has approved the pur- 
chase of a further £200 in 3} per cent. War Loan, 
making the total holding £1,000. 


RESIDUE OF FUNDS OF THE INTERNATIONAL 
ILLUMINATION CONGRESS. 
It will be recalled that mention was made in the 
last Report of a proposal to entrust to the Illumi- 
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nating Engineering Society the balance of the funds 
of the International Illumination Congress remain- 
ing after payment of all liabilities. 
During the past year effect has been given to this 
proposal in the following manner : — 
(a) An amount of £300, termed “ The Inter- 
national Illumination Congress (1931) 
Fund,”’ has been presented unreservedly to | 
the Illuminating Engineering Society. ios 
Although subject to the recommendation 
that the Council be asked to consider the 
establishment of a permanent memorial of 
the Congress (i.e., in the nature of a 
premium), it is understood that the interest To 
or capital of this fund, which for the time 
being has been invested in 3} per cent. War 
Loan, may be applied for any approved 
object in furtherance of the aims of the 
Society. 
(6) A sum of £372, to be known as “ The 
National Illumination Committee of Great 
Britain Fund,’’ has been entrusted to the 
Illuminating Engineering Society. This " 
fund is to be employed, on the recom- 
mendation of the National Illumination ‘ 
Committee, for the furtherance of the work 
of the International Commission on IlIlumi- é 
nation. . 
The administration of these two funds by the . 
Illuminating Engineering Society adds to its respon- 
sibilities, but is encouraging as a mark of confidence 
and as a recognition of its capacity for useful 
service in the future. 909g 


Haypn T. Harrison (President). 
J. S. Dow (Hon. Secretary). 
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Slluminating Engineering Society a 


(Founded in London, 1909; Incorporated, 1930). 


Special “Junior” Premium for Session 1933-34. 


OR some time there has been a desire on the 

part of the Council of the Illuminating Engi- 

neering Society to encourage those who may be 
termed ‘‘junior’’ members’ to take a more active 
part in the work of the Society, for example, by 
reading papers and taking part in discussions. 


The Leon Gaster Memorial Premium was created 
in order to encourage the reading of papers of merit, 
but in competing for this award juniors may be to 
some extent deterred by the fact that they are in 
competition with older and more experienced men. 
In addition, in some cases the preparation of a com- 
plete paper for a full evening’s discussion may 
appear too formidable a task, whilst the offer of a 
smaller contribution (such as those habitually pre- 
sented at the meeting devoted to a series of ‘‘ Pro- 
blems in Illuminating Engineering’’) might be 
regarded as feasible. 


The next consideration is the nature of the con- 
tribution. The “ probiems’’ meetings have un- 
doubtedly been successful ones, but there has been 
a certain tendency to fall back on descriptive efforts 
—e.g., accounts of lighting installations—rather 
than to deal with the solution of original problems 
or “‘ knotty points ’’ in illumination, such as we are 
all anxious to hear about. 


The Council, in order to encourage effort in the 
desired direction, has accordingly decided to offer 
a special ‘‘ Junior’’ premium for the best contribu- 
tion received for the coming session. The terms on 
which this is to be a , which are so framed as 
to satisfy the above conditions, are as follows :— 


(1) The Premium should be a special award 
relating only to contributions presented for 
the period September Ist, 1933, to May Ist, ee 
1934. 

(2) The Premium should be confined to members 
and Associates of the Illuminating Engr § 
neering Society. 

(3) The Premium should be awarded only toa Fun 
member who had not previously read 4 

aper before the Illuminating Engineering 
Society, and who must not be more than 
30 years of age. 

(4) That the same member should not receive the 
special award and also the Leon Gastef 
Premium. 

(5) That contributious competing for the Premium 
should preferably be not more than 3,000 
words, and should deal with some special 
problem, enquiry or investigation with 
which the author has been personally 
associated. ” 

(6) That the Premium shall only be granted i 
the event of a contribution of sufficient 
merit to justify the award being received. 

All. contributions should be sent to the Hon. 

Secretary (Mr. J. S. Dow, 32, Victoria Street, 
London, S.W.), accompanied by a __lettet 
intimating that they are intended for competition 
for the Junior Premium, and will be reviewed by the 
Programme Committee in due course. Suitab 
contributions would make excellent material for the 
** Problems ”’ meeting 


Bonu 
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(Paper read at the Annual General Meeting of the Illuminating Engineering Society, held at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, S.W.1, at 6-30 .m., on Tuesday, May oth, 1933.) 


IRECTIVE street or road lighting may be said 
to include all systems where the luminous 
energy, or a part of it, provided by street 

lamps is directed and augmented in the required 
directions. It is not a new principle; it was 
in use in the early, days of oil lamps. Over 
thirty years back, Mr. Hepworth Thompson, 
one of our Vice-Presidents, conceived the advan- 
tages that would be gained by using specially 
shaped silvered-back carbon incandescent electric 
lamps for this purpose, and many thousands 
were erected in the streets and remained there until 
the tungsten-filament lamp reached its present 
efficient stage. Other names have, and are, used for 
this system, such as ‘‘ asymmetric,”’ *‘ non-axial,”’ 
*“‘ longitudinal,’’ etc., and various well-known 
apparatus, consisting of either prismatic glass or 
specular reflectors, are now used for the purpose. 

It is not proposed to discuss the special apparatus 
or means adopted for the purpose of directive light- 
ing, but to confine ourselves to its principles and the 
results obtained in order that we may all benefit by 
the experience of others, and receive suggestions 
which would lead to future improvements. For this 
reason the presence of members of the Association 
of Public Lighting Engineers is a matter for con- 
gratulation, and is much appreciated by the members 
of our Society, all of whom have to deal very largely 
with the science of light control. 

Street lighting is usually understood to include 
road lighting, but as the latter forms the bulk of 
the problem I propose to confine my remarks to 
road illumination; that of pavements is included in 
it, but in the case of adjacent buildings such as the 
sides of streets I have always found it more con- 
venient to treat them separately, following the lines 
of the British Standard Specification, which is well- 
known to all of you. You will no doubt grant that 
roads are primarily constructed for transport, 
which in these days means motor-vehicle traffic; 
under these circumstances I shall not attempt to put 
forward the usual list of requirements so Aiea 
repeated as necessary factors in street lighting, as 
many, if not all of these are satisfied if road trans- 

rt can be carried on without the use of headlights. 

any will think this means fixing one standard or 
one class only. This is true, but it has the advan- 
tage of providing an important and definite base on 
which to build up for other classes when necessary, 
or reduce when it is considered that the use of head- 
lights is allowable. 

The British Standard Specification. -Before pro- 
ceeding, I would like to mention that owing to this 
specification dealing with horizontal illumination 
only, there is a general impression that this is the 
only factor of importance, which was not the 
intention. On the contrary, the deciding factors 
were those mentioned by Mr. Trotter in his paper 
on “A Draft Standard Specification for Street 
Lighting,” read before the Institute in 1913, when 
he stated that the two advantages of using minimum 
horizontal illumination as a basis were 1) ‘if the 
illumination on it:is sufficient, that on the other 
planes must be better ’’ ; and (2) “‘ the illumination re- 
ceived from all neighbouring lights add themselves 
together and give one single quantity, which may 
be measured by one single observer. ‘The economy 
of time and saving of calculations is enormous.” 


The Royal Automobile Club and other authorities 
concerned with motor-vehicles base their certificates 
and specifications of visibility results on tests on a 
vertical plane. Data is given inan A.A.C. certificate 
for a pair of standard headlights absorbing a total 
of 60 watts indicate to what extent the intensity 
shown in Table I fulfils their requirements:— — 





TABLE I. 
| | 
Vertical plane ‘ | o Horizontal | 2,850 C.P. | 5,700 Total C.P. 
Downward .. et r | 2,850 , | 5,700 * 
2° | 2,850 | 5,700 
3° =|: 2,750 +» ~=—-| 5,500 
4° ae 3 aes | 2,500 
oy : 3600. 1,200 
6° 350. » |} -7eo 
+ i 200. ,, | 400 
10° 700.55 200 
50° 50. 100 


| 





({t will be noted that the above figures are not as high as those 
used in the curves, which are those of Magdsick and Falge.) 


Road Lighting by Motor-vehitles is in principle 
that of direction, but it also has a material bearing 
on our national economy. For example, it was 
pointed out during the discussion of a paper which 
I read before the Institution of Electrical Engineers 
in 1927 that even at that time over 90,000 kw. of 
electrical plant, valued about £18,000,000, was 
installed on motor-vehicles for lighting purposes 
only. Such generating plant is inefficient (inasmuch 
as it is operated in unfavourable conditions and 
includes storage) and consumes petrol, which is a 
largely imported product. I would submit that if 
more of our roads were lighted by Public Authorities 
using coal for the generation of gas or electricity 
this wastage would be saved, and our national 
industry of coal production would be benefited to 
an extent much in excess of the above figures. 

Much has been published, numerous papers have 
been read, and a large amount of research has been 
given to motor-vehicle headlights, all of which 


deserves study, but perhaps the most valuable is the § 


data published by Magdsick and Falge in 1921 
(Transactions of the Illum. Eng. Soc. of America, 
Vol. XVI, No. 8), which describes the results ofa 
series of tests carried out on various types of roads 
by numerous motor-vehicle drivers under different 
climatic conditions. The reason I consider these 
results of great value is that they are more ofa 
practical nature than is generally the case, as the 
actual observers had only one object in view, 
namely, to adjust the lighting from the vehicle 
lamps (when travelling at 25 and 40 miles per hout) 
to the conditions they considered most perfect fot 
the purpose, and were limited only to the maximum 
intensity permitted -above the lamp level by various 
states in that country. For this purpose the car was 
fitted with four headlights, of which they weft 
allowed to use as many as they required, all ‘of which 
they could adjust both as regards angle and inter 
sity while travelling at the specified speed over cot 
siderable distances. A further important feature 
is that those who adjusted them did not know thet 
selves the results of their adjustment, which weft 
tested on their arrival at the testing station bj 
standing the car at a distance of about 100 ft. from 
the vertical test surfaces and thus obtaining from 
the resulting illumination the intensity of the light 
resulting at various angles. : 
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Despite the fact that it was impossible for the 
ers to know the figures which would be 
obtained the results did not vary as much as would 
be expected, and are summarized in Figs. 1 and 2, 
which give some indication of the average intensity 
Eoanded when travelling at 25 and at 40 miles per 

our. — 

Other very valuable factors proved by the results 
of these tests were stated to be: — 

(1) ‘‘ That with poor street lighting the results of 
the adjustments were practicaily the same 
as with no street lighting, and that even 
with fair street lighting the difference was 
not great.” 

(2) ‘On wet roads the desired illumination in- 
creased because the greater specular reflec- 
tion directed the light away from the car.”’ 

(3) ‘‘ All the experiences seemed to indicate that 
the illumination of the vertical surfaces ad- 
jacent to the road in the distance is one of 
the chief requirements from the upward 

light.’’ 


(4) ‘‘ The intensities required for higher speed 
must not be judged by the maximum candle- 
power, which is probably brought about by 
the spread of the beam necessitated by the 
vertical and lateral movement of the light 
caused by the motion of the car, as much as 
the greater distance it was necessary to 
provide visibility due to the distances being 
covered at a more rapid rate, and speed 


reduction taking a longer time.” 
































TABLE II. 
MOTOR-VEHICLE HEADLIGHTS 
| | 
Distance ..| 200 175 | 150 | 125 | I00 75 50 Feet 
Height | | | 
3 Feet ..| 5,000) 6,000) 6,000) 7,500] 10,000} 10,000) 7,000 C.P. 
‘002 |-0034 |-005 | -or | -03 -07 | +17 H.F.C. 
13 Feet... 10,000) 7,500] 6,000] 5,000] 2,000 500, 100C.P. 
| -O16 | +018 | -or |-035 |-026 ‘OI ‘or H.F.C. 
20 Feet . .| 10,000} 10,000} 6,500] 2,000] 1,000 250| 100C.P. 
a) 038 |-036 | -02 -o2 | -or2 | :005 H.F.C. 
The above figures are based on the C.P. results obtained by 


Magdsick. 


Table II gives the candle-power of the motor- 
vehicle headlights adjusted as in Fig. 1 and 2, and 
indicates the power and horizontal illumination of 
the road surface which would result if erected at the 
usual height, also 13 and 20 ft. In these tables only 
the figures derived from the motor-vehicle head- 
lights are considered. For the purpose of makin 
these proposals clear, I have prepared some roug 
diagrams to indicate the approximate results. 

Fig. 1. Curve A shows the vertical distribution 
of vehicle headlights giving the results required for 
driving up to 25 miles per hour, as described by 
Magdsick and Fulge. Curve B shows the spread 
at the angle of depression. Curve C shows the 
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vertical spread which would be required if mounted 
at a height of say 20 feet, and would be obtained by 
mounting two lamps one above the other instead of 
side by side. Curve D shows (on a smaller scale) 
the distribution as in Curve C, combined with lights 
fixed on the same post to provide the local and hori- 
zontal test-point illumination for a Class G street 
(B.S.1. spec.). Fig. 2 is an iso-candle diagram of 
the same lamps, the dotted lines being those of an 
ordinary street-lighting directive fitting as now used 
and referred to later. For comparative purposes an 
arbitrary spacing of 200 ft. has been selected as 
being beyond the average of 150 to 200 ft. generally 
found in the majority of streets and roads in this 
country. : 

It will be noted that for driving purposes the 
horizontal illumination can fall below 0.002 foot- 
candles, and is in fact of little importance from 


the motorist’s point of view, whereas the 
vertical illumination is the factor on which 
all regulations and_ tests on wmotor-vehicle 


headlights are based. From this it is obvious 
that for driving purposes more importance is 
attached to the silhouette of an illuminated object 
against a dark background than to the appearance 
of a dark object against an illuminated object (the 
surface of the road). ‘This is not surprising when 
it is borne in mind that surfaces of nearly all 
streets and roads are dark and have a low 
_ reflecting value owing to the tar used in their 

construction. Thus the factor of direct illumination 
becomes of considerable importance, especially 
as it must be remembered that the probability 
of more light being reflected from the object 
or obstruction is much greater than from the road 
surface. When considering the requirements for 
motor-vehicle driving, and comparing them with the 
conditions generally produced by public street-light- 
ing installations, there are certain differences which 
must be borne in mind: — 


(a) With headlights the source is below the level 
of the eye, and the effect of glare is reduced 
by depressing the axis of maximum inten- 
sity, whereas with street lamps the source 
of light is above the eye-level and glare is 
reduced by raising the height of the light- 
source. 


(b) With headlights distant objects are made 
visible by direct illumination, and the 
greater the speed the nearer the maximum 
intensity must be to the horizontal, in order 
to render objects visible at a greater dis- 
tance; this does not apply as much to fixed 
light-sources, as in that case the maximum 
vertical illumination is controlled both by 
fixed factors of distance and intensity. 


(c) Where the road illumination is dependent on 
motor-vehicle lamps only, there is no glare 
except when meeting another vehicle, as 
the pening is unidirectional, and this glare 
would not exist if the light-sources were 
rigidly fixed and adjusted to illuminate only 
the driver’s side of the road, thus ensuring 
that the high-power light was not within 
the field of vision of the oncoming driver 
or pedestrians walking in that direction. 


(d) The intensity of the light-sources when fixed 
can be reduced with the spacing, whereas 
in the case of vehicle headlights it must be 
capable af making visible objects at a dis- 
tance of 300 to 500 ft., and therefore will 
never be less than 5,000 to 30,000 candle- 
power. 


If the minimum direct illumination require for 
vehicles travelling at 25 miles per hour is 0.05 foot- 
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candles at 300 ft., street lamps spaced at 150 ft, 
would provide this minimum if they have an 
intensity of 1,150 candle-power, such lamps, if 
mounted 13 ft. high, would need to have an intensity 
of about 400 c.p. at the B.S. Standard Specifica. 
tion test-point, thus bringing it out Class G., with 
a 12to I space-height ratio. For higher speeds, such 
as 40 miles per hour, the direct illumination is 01 
over one half the width of the road, thus requiring 
an intensity of about 2,000 candle-power at I50 ft, 
and about 1,500 candle-power at the B.S. test-point, 
which would bring the road into Class E.” In the 
above figures minimum horizontal test-point illum: 
nation is taken as being derived from two adjacent 
sources in the case of fixed lights (the direct illumi- 
nation being from one source only), as this is the 
case in practice. 

It would thus appear that a satisfactory illumination 
can be provided for motor traffic with a Class G. 
street, provided the vertical! illumination is increased 
over a small solid angle so as to give sufficient 
vertical illumination at all points, instead of no 
vertical illumination under the light-sources, as 
occurs in the ordinary street-lighting system. 

This, to a certain extent, is carried into etfect by 
directive lighting, and probably furnishes a reason 
why motorists are able to dispense with headlights 
when the roads are lighted in this way, whereas 
where the direct illumination of obstructions before 
them is periodically falling to zero a feeling of u- 
safety exists. There is no doubt that unidirectional 
lighting of their own headlights also gives motor 
drivers a sense of security. This of course ceases 
when meeting the beams from the lamps of another 
car, owing to the fact that its moving headlights wil 
probably flash directly into their eyes. This source 
of danger would largely be eliminated with fixed 
lights, and if their highly intensive rays were cor 
fined to their side of the road inconvenience, caused 
when vehicles were passing, or would be totally 
avoided if a fence or screen were placed so as to 
divide the road into two one-way traific roads, a 
is being so largely done in our modern arterial ways. 


Time will not allow of a discussion of the practical 
possibility of such a screen or fence, but as it could 


also be used to support the light-sources at a level f 


below the eyesight, and to support supply mains 4 
well, it may eventually prove that the prime cost wil 
be sufficiently low as to allow of such a scheme being 
adopted for roads of sufficient width. 

This principle of unidirectional or partially unt 
directional lighting has been adopted in the Watford 
Road, a description of which will be found in the 
Illuminating Engineer (page 106, Vol. XXX) 
where it is stated that a special feature is ‘‘ a highet 
intensity being directed away from the driver that 
towards him.’’ As this is the latest installation 
of which data has been published, it is interesting 
to note the particulars. The average spacing % 
139 ft., the light-sources being 25 ft. high. A rated 
mean B.S. test-point illumination of 0.27 fo0t 
candles results from a consumption of 420 watts pe 
source. This means a maximum direct illuminatio 
at the test-point of approximately 5,400 candle 
power from the two light-sources, or, if equal 
divided, say 2,700 Senter per light-souret. 
The intensity to which this is increased in oft 
direction is not stated, but it is noted that suitable 
conditions for motoring are obtained. The light 
sources produce about 800 candle-power direct 
below the lamps. 
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A similar installation as regards height and 
spacing, using directive reflectors and gasfilled 
incandescent lamps at the usual efficiency and con- 
suming the same energy, but of more directive 
nature, would, as shown in Fig. XX XVIII of Mr. 
Wilson’s paper,* produce a maximum of8,4o0ocandle- 
power at 400 ft. and 6,300 candle-power at 150 ft., 
the illuminating results at the B.S. test-point being 
0.3 foot-candles with a maximum of 0.75 foot- 
candles under the light, resulting in a diversity 
factor of 2.5, which is about one-half that in the 
Watford Road, but to produce this result a directive 
intensity factor more in the nature of 15 to 20 is 
necessary. 

This example indicates the importance of the 
directive intensity factor, the limit of which is con- 
trolled in practice by the area of the primary light- 
source. 

I now propose to compare lighting by motor- 
vehicle headlights with unidirectional lighting in 
which no glare should exist under correctly designed 
conditions. 

The directive intensity factor with headlights needs 
to be in the nature of 100 to I, as the actual lamps 
do not give more than 50 candle-power. Up to the 
present the most directional fittings used for street 
lighting have not exceeded 20 to 1, but if they were 
designed to cover only one-half of the width of the 
road, say at 300 ft., and were placed on both sides, 
or down the centre of the road, with a side-angle 
setting so as to avoid glare, the directive intensity 
factor could well be increased even to that of head- 
lights if necessary, thus providing the necessary 
illumination for motor transport. 

The illumination would need to be supplemented 
near the light-sources in order to provide for the 
other requirements of road and street illumination; 
Fig. 1 illustrates such an arrangement. ‘These other 
refinements referred to include those demanded by 
the B.S. Specification relating to the minimum hotri- 
zontal illumination which must be provided in all 
parts. This would mean that a light-source giving 
say 5,000 candle-power in one direction only when 
mounted 20 ft. high, would provide a minimum hori- 
zontal illumination of 0.025 foot-candles at the next 
light if spaced about 200 ft. away; but if, in order to 
avoid glare, the intensity was confined to one-half 
the width of the road, light must be provided from 
each source to raise the horizontal illumination to 
0.02 foot-candle on the other half. This only means 
about 80 candle-power at the light-source, rising to 
4maximum of 600 candle-power, which would not 
cause glare. 

From this it would appear that when using a 
modification of thé present directive system with 
light-sources of sufficiently small area, the problem 
tan be solved by highly concentrated lighting com- 


bined with a broader distribution nearer to light- 


sources ; apparatus exists which produces this result 
for the consumption of about 150 watts per 200 ft. 
spacing, and as 6,000 sq. ft. of surface is thus illumi- 
hated to a minimum horizontal standard of 0.2 foot- 
tandle, the efficiency works out at 80 per cent. when 
ising tungsten gasfilled electric lamps of the 


ce 





_*Read before the Association of Public Lighting Engineers, 
tember, 1932. 
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ordinary commercial standard types, and it is sub- 
mitted that an efficiency approaching this, combined 
with the absence of glare, renders this solution 
worthy of consideration. 


The lighting of a 30-ft.-wide roadway only has heen 
considered, but it will be seen from the diagram that 
the vertical ‘illumination on the pathways would be 
ample for police purposes. As regards pedestrians. 
they would no doubt follow the direction of the traffic 
if they found the high power of the light-sources 
inconvenient, but this is unlikely owing to the rapid 
fall of intensity when approaching them. Many 
thousands of streets and roads are lighted on this 
principle, with the exception that the unidirectional 
high-power lighting resulting from the motor- 
vehicle headlights is not confined to one side of the 
road only, due to the movement of their headlights; 
if these were dispensed with and replaced by similar 
devices rigidly fixed and adjusted, it would be to the 
advantage of all concerned. 


I have already written much more than time will 
allow me to read when opening this discussion, and 
yet have confined my remarks to road-traffic con- 
sideration. Please do not take this as an indication 
that either directive lighting or the discussion is in 
any way limited to these considerations, but, as I 
remarked at the commencement, transport is the 
main object of roads, which are called streets when 
bordered by buildings. The lighting of the frontage 
of such buildings is another factor only of import- 
ance during limited hours to those who own them, 
and therefore in my opinion should be specially dealt 
with, say, by floodlighting or similar means, and the 
cost borne at least in part by their owners. | Street 
lighting differs from road lighting when it comes to 
the question of going beyond the utility factor to 
create a display. My remarks only apply to the 
utility factor, and I trust will be construed 
accordingly. 


In conclusion, I would emphasize the fact that 
illuminating engineers are now in a position to con- 
trol the distribution of luminous energy to such a 
degree of accuracy that the low efficiency of many 
of the street- and road-lighting installations which 
now exist can only be looked upon as a disgrace to 
this country, but it is gratifying to note that this is 
now more generally realized, as _ scientifically 
designed directive devices have been and are now 
being widely adopted both for gas and electric public 
lighting, and they are certainly becoming more 
common than the old symmetrical distribution, 
which, it is to be hoped, will shortly become obso- 
lete, except for conditions where it is suitable. 
Engineers connected with public lighting have here 
a problem which is of importance to everybody, as 
we are all affected as regards our safety, comfort 
and national economy. The roads and streets are 
our own property, built and maintained at our 
expense. It is, therefore, to the advantage of every- 
body that the number of hours they are used should 
be increased by lighting as great a length as possible 
economically and suitably for motor transport. 

I feel that our discussion will do much to further 
this object by leading to a clear conception of what 


is required, and the most efficient means of pro- 
viding these improvements. 
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Discussion 


Mr. H. Hepwortu Tuompson said that he would 
like to correct the President on one little point. It 
was suggested in the paper that he (Mr. Thompson) 
was responsible for the first directive street lighting. 
This was incorrect. The first person, he believed, 
to use directive street lighting was the Electrical 
Engineer of the City of Chester. The original idea 
was subsequently developed, and the first complete 
installation was _ adopted in the Borough of 
Ilford. 


Mr. Harotp Davies (President of the Association 
of Public Lighting Engineers) wished to express 
the thanks of the Association of Public Lighting 
Engineers for the invitation to be present. He had 
really come primarily to listen and not to join in the 
discussion, but there were one or two points he 
would like to raise. In the paper a distinction was 
drawn between roads and streets. In provincial 
towns it was, however, very difficult to determine 
when a ‘‘ road’”’ became a “‘street.’’ Intensive 
street lighting seemed to be chiefly a matter for the 
consideration of the expert. Yet one found in prac- 
tice that the opinion of the expert did not always 
coincide with the desires of the police and the public. 
He recalled the case of a road where a new and 
original scheme had been installed. Within three 
days the chief constable was receiving constant 
complaints from police officers, and there was a 
general impression that this new installation was 
not an improvement. Public lighting engineers, 
when dealing with intensive directive lighting, 
should be in a position to consult the chief constable 
or the transport manager. The lighting engineer 
should co-operate with them when new and original 
experiments were to be tried if the best results were 
to be obtained. In his opinion, it was very im- 
portant that the lighting should be good where 
policemen were on point duty and also at bus-stops. 


Mr. J. F. CoLtguuyoun (Public Lighting Engi- 
neer, Sheffield), said that he had listened with great 
interest to the paper and to the introductory remarks 
of Mr. Davies, particularly his comments in regard 
to the distinction between roads and streets. It was 
suggested in the paper that if one lighted a road 
suitably for the traffic one covered most if not quite 
all the requirements. Personally he could not sup- 
port this view. As an example, he might mention 
that he had received complaints of lead being stolen 
from the roofs of the houses lining a street in which 
directive lighting had been installed! This was a 
point of view overlooked when intensive directive 
lighting was installed; the road-lighting was im- 
proved, but the houses were thrown into shadow. 
It might, of course, be said that they were concerned 
with the lighting of the road and not with the 
houses: that the latter was the householders’ own 
concern, 


With reference to the idea of the directive beam of 
light going with the traffic some would remember 
that in 1928, at a conference of the Association of 
Public Lighting Engineers in Sheffield, they had 
designed an installation on these lines, ‘and endea- 


voured to do what had been demonstrated on the 


screen. The arrangement, however, did not work 





well, perhaps because there had been difficulty 
in finding a suitable road on which to operate, 
Road-makers seemed to have a weakness for bends 
and twists in roads, and such things had a somewhat 
devastating effect on the installation of directive 
street lighting which they had prepared. In that 
particular case it was found that when lamps were 
placed on poles 40 feet apart the lighting was not 
good, or even passable, though it did not quite 
deserve the strong remarks made about it. When 
the distance between the posts was extended to 120 
yards the visibility was equally as good as when 
they were 40 yards apart. This confirmed the view 
that there was something to be said for the limita- 
tion of the number of light-sources. 


In the paper it had been stated that in Class G 
streets motor-car headlights were not required. He 
himself found that with Class F he was quite pre- 
pared to do away with headlights. He was himself 
a new and inexperienced motorist, but he had a 
feeling of confidence in a Class F street. When 
driving with an expert he also found that he could 
dispense with headlamps in a Class G street. Yet 
he noticed motorists using headlights even in 
Class A streets; indeed it made no difference to some 
motorists whether it was Class A, B, C or D; they 
frequently used their headlights when they were not 
wanted. 


We should endeavour to light streets with so 


much intensity that headlights could be dispensed 
with ; they are not necessary. He had listened with 
some apprehension to Mr. Davies’s suggestion that 
we should co-operate with the chief constable and 
the transport manager; whilst co-operation was 
desirable in special cases, it should not be a regular 
practice—or one would never get anything done at 
all. There was no difficulty in lighting the streets 
adequately if only one could get the money! The 
expenditure of some of the vast sum mentioned in 
the paper as being expended annually on headlights 
would go far towards furnishing 
lighting everywhere. 

Mr. Tuos. Witxkie (Public Lighting Superin- 
tendent, Leicester), said he had not come prepared 
to speak. He was, however, much interested in the 
paper, which he had enjoyed greatly. There was 
just one point he would like to raise— the dangef 
that one might go too far with directive lighting, 
attaching undue importance to the illumination at 
the test points, which should bear some. definite 
relation to the lighting of the street as a whole. 


Mr. J. M. Wacpraq ventured to disagree with the 
basis of the paper. Mr. Harrison had assumed that 
lighting by motor headlights was to be taken a 
representing the desideratum in lighting for vist- 
bility at night, and had based upon it a system of 
street lighting. The motor headlight had, howevef, 
been developed under considerable restrictions, in 
that it was necessarily mounted low, fixed to the 
vehicle, and directed in the direction of the drivers 
view. It had necessarily to accomplish its purpose 
as it were by brute force, and was unavoidably al 
extremely selfish device. The street-lighting engt 
neer was not hampered by the same restrictions, 
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other and subtler methods were open to him. The 
headlight directed light in the direction of view, and 
showed objects as light on a dark ground, whereas 
the ordinary form of street lighting indicated the 
presence of objects almost invariably by light 
directed against the direction of view and as dark on 
a light ground. Inasmuch as objects were distin- 
guished at night by their contrast with their back- 
ground, the preference for one system or the other 
depended upon which gave the greater contrast; 
and further, since the dark part of the contrast might 
be taken as of zero brightness, the choice depended 
upon which could make the bright part of the con- 
trast brighter. In the case of the headlight, the 
object could never be brighter than a perfect white 
diffuser, and in practice was much less; for the 
reflection factor of most objects was iow. Mr. 
Waldram showed a light raincoat, the reflection 
factor of which was only 10 per cent. He then 
showed by photographs and diagrams that the 
brightness of the surface of the carriageway, when 
polished as it generally was, had brightness far in 
excess of a perfect diffuser under the same con- 
ditions of illumination. Figures obtained by the 
National Physical Laboratory had indicated specific 
reflectivities of as much as 48 for dry surfaces and 
1,200 for wet surfaces. This meant that if the head- 
light system were to give as great a contrast with 
the background as the ordinary street-lighting 
system for an object of 10 per cent. reflection factor, 
the illumination upon the object might have to be 
of the order of 480 times under dry conditions or 
12,000 times under wet road conditions, as much as 
that on the road surface under the ordinary system. 
Naturally, other parts of the surface were far less 
bright than these figures, which related to maximum 
conditions. But it could easily be shown that unless 
an object had an unusually high reflection factor it 


never appeared, under ordinary street-lighting con- 


ditions, as bright on a dark ground. 


There was a further criticism of the headlight 
system of lighting, that it gave what might be called 
a negative indication of the presence of an obstruc- 
tion. When the surface was wet it appeared dark 
under this system; nothing could be seen unless an 
object were present. With the ordinary system, 
where the road appeared bright, it was possible to 
see positively that the road was clear, and therefore 
to drive with greater confidence and less strain. 


Mr. G. H. Witson remarked that Mr. Waldram 
had drawn attention to the high contrasts which can 
be obtained between objects in the roadway and the 
road surface by virtue of the reflection characteristics 
of the road. These high contrasts were produced 
not by the light directed away from the observer but 
by that directed towards him, and their successful 
production was very dependent upon the way in 
which the light from the unit was distributed. Much 
of his work and that of his colleagues had been 
directed towards the investigation of the type of 
light-distribution which would produce a_ high, 
uniform road brightness in this way. 


By daylight a road appeared substantially uni- 
formly bright, and a comparable appearance could 
be obtained with so-called ‘‘ white way ”’ lighting. 
But such lighting was seldom economically pos- 
sible, and more scientific methods of obtaining the 
optinum effects had to be employed. At the 
spacings which were commonly employed (say from 
120 to 200 feet), a simple bare Ait produced a pool 
of light underneath the unit with frequently a bright 
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Fig. 1.—Photograph of Installation of Non-directive Units 
showing bright patch under each unit. 


streak extending from under the fitting to the 
observer. The remainder of the road appeared 
dark, and the variation in illumination and also the 
variation in brightness might be of the order of 
25 to I. 

Now it was possible to collect the upwardly 
directed light from the lamp and to concentrate it 
down on to the road surface in such a way as toreduce 
the diversity of illumination. But more important 
still, by the same means it was possible to reduce the 
diversity of brightness in the street, and by suitably 
arranging the form of the distribution (especially 
that directed towards the observer), a brightness 
uniformity along the street of the order of only 13 
or 2 to 1 could be obtained without lowering the 
brightness underneath the unit. 

The best form of the light-distribution to obtain 
a maximum of uniformity would depend on the road 
reflection characteristics, but there was now a 
general tendency for the use of some rough tar- 
macadam type of surface, and this was the type 
which has been considered. 

Mr. Wilson then presented a series of slides illus- 
trating their researches in this field. He showed first 
a polar curve of lighi-distribution. with an evident 
“ waist,’ causing the illumination to fall off rapidly 
with increasing distance from the post, up to angles 
of about 45°; thereafter the shape of the curve 
caused an arrest in the fall, and the rate of decrease 
was less rapid. The result of such a distribution 
was next shown. One of the aims had been realized, 
i.e., the brightness of the roadway in the fore- 
ground was comparable with that under the post, 





Fic. 2.—Photograph of Installation of early Asymmetric Refractor 
Units showing apparent shadow in roadway from the waist in the 
polar distribution. 
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Fic. 3.-—Polar Curve of Light-Distribution in a Vertical Plane from 
early type Refractor Unit. (The undesirable waist in the curve is 
to be noted.) 


and generally there was good _ uniformity. 
But the ‘‘ waist’? had produced an apparent 
shadow across the near side of the road about 
ten feet this side of the first post. This pro- 
duced a ‘* zebra’ effect. These early units had one 
other characteristic. The magnification of the re- 
fractor in the direction of the maximum was about 
7 or 8 to I, and intelligent observers considered them 
glaring. Everyone did not agree—in fact, some 
people said that the light was ‘‘ nice and bright,”’ 
but they were the people whe were looking at the 
unit and not at the street surface which was being 
lighted. In the next set of experiments, therefore, 
a different shape of curve was devised with extremely 
satisfactory results. The magnification was reduced 
to 3 to 1, so that even the most critical could not 
complain of glare. In the case of the asymmetric 
units, a higher magnification was adopted (5 to 1), 
and the beam was arranged to be wide, and was 
shown by the isocandle diagram. In the vertical 
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Fic. 6.—Polar Curve of Lantern i ith 
singlegice) “Prismatic lass Boumetnic Rafrectar “and” 220"vll 
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Fic. 4— Polar Curve of Light-Distribution in a Vertical Plane from 
«a modern type Asymmetric Refractor Unit. (Note smooth under- 
side to curve.) 


planes through the main beams, a similar shape of 
distribution curve to that obtained with the sym- 
metrical unit was adopted so as to avoid any 
tendency to produce a shadow on the road surface. 
In his opinion, for a given wattage of lamp, this 
distribution produced the best combination of 
uniform high road brightness consistent with a 
minimum of glare 

One further characteristic seemed desirable if the 
units were to be used in situations where the spacing 
is likely to be variable and to exceed that which 
would give the best results. The candle-power 
above the peak should not fall off too rapidly, in 
order that the bright areas of the road surface are 
not stopped off short. The rate of fall-off actually 
shown seemed to provide a good compromise 
between efficiency in concentrating light on the road 
surface and effectiveness in providing good appear- 
ance. In this connection he referred to a photo- 
graph of an installation of these refractor units 
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Fic. 5.--Iso-candle Diagram showing perform- 
ance of Totally-enclosed Lantern equipped with 
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single-piece 160° Non-axial Asymmetric Pris- pecconibeciagai rai 


matic-glass Refractor and 220-volt 1,500-watt 
clear gasfilled — Lamp output 27,900 
umens. 
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which illustrated the uniformity of road brightness 
and the effectiveness ot the visibility which could be 
obtained. 


Lieut.-Commander Damant said that he noted in 
the paper a reference to the Watford Road installa- 
tion of discharge lamps as an example of uwni- 
directional lighting, and further, that the writer had 
inferred that its object was to produce high illumi- 
nation on vertical surfaces so that they would appear 
lighter against a darker background, as is the case 
with motor-car headlights on an unlit road. As he 
had been connected with the design, trials and 
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Fic. 7.—Graph from. Mr. G. H. Wilson’s paper before the Associa- 
tion of Public Lighting Engineers (Diagram XXXVIII). 





Fic. 8.—Photograph showing high and even brightvess obtained on the Watford Road. 


erection of the installation, he would iike to correct 
this impression. The special asymmetric distribu- 
tion of the lantern was designed to produce a high 
and uniform brightness of the road surface, against 
which objects should appear as sharp, dark sil- 
houettes—a result which was, in fact, successfully 
achieved. The shape of the polar curve followed 
the desirable lines indicated by Mr. Wilson. 

The author had asked what proportion of candle- 
power was directed away from and towards the 
motorist. The proportion was roughly 2 to I. 
Following the normal procedure of their research 
laboratories, the indoor candle-power tests of this 
lantern had teen followed by practical trials on a 
road in order to obtain the best road brightness 
results. During these trials a candle-power of 
14,000 away from the driver had been tried; a value 
of about 4} times that directed towards him. ‘This 
might have given a higher test-point reading, but a 
inuch lower value gave better brightness results, 
and was therefore adopted. 

Another feature of interest in this lantern was 
that, in order to reduce ‘‘ discomfort glare,’’ refract- 
ing media were used in which the varying candle- 
power needed in different directions was given by 
a large flashed area of fixed size but of varying 
brightness. This was an advance on the normal 
tefractor or reflector in which the changes were 
given by a varying flashed area of fixed high bright- 
ness. 





The author had given data of an installation 
stated to produce a higher test-point than that on 
the Watford Road, and had said that his calculations 
were based on Fig. XX XVIII of the paper read 
before the A.P.L.E. in September, 1932, by Mr. 
G. H. Wilson. The speaker was unable to confirm 
these calculations and obtained lower values than 
those given, but wished once again to point out that 
the object of the Watford Road unit was not merely 
to produce a high test-point reading but to put the 
maximum flux on the road surface, and to distribute 
this flux in such a manner as to give the highest and 
most uniform road brightness. 

From the curve in Mr. Wilson’s paper (Diagram 
XXXVIII), reproduced above, and with a road 
width of 30 feet and a mounting height of 25 feet, 
it would be found that the total lumens on the road 
from the highly directive fitting and a hypothetical 
420-watt filament lamp would be approximately 
i,000, which, with the average spacing (139 feet) and 
road width (30 feet) of the installation, would give 
an average of 0.24 lumens per square foot, or less 
than one-third of the flux on the road, in which the 
average was 0.75 foot-candles. 

As regards the distribution of this flux, the photo- 
graph (Fig. 8) showed the high and even bright- 
ness obtained on the road, which received three 
times the flux that would have been attainable from 
the highly directive installation suggested by the 
author. 










THE 


ILLUMINATING ENGINEER 








June, 1983 























a fe er ‘ad -/ 
° 7. 
SEARCHLIGHT. 
M4 
20 a 
>> EP NR a Za 
° T T 





STAR-SHELL . 








“Sa 
e 
” 
” 
a eo 
ee ccm, 5 
fo) 
SEARCHLIGHT (PLAN DIAGRAM) 
“eer == ~ xe 
a ae ta -7 4. 
Bea tae Ric et het 
lee PP, 4g a 
te i on ee 
a--~ aon HIGH SURFACE 
Pen A 3 Sere BRIGHTNESS 





STAR-SHELL (PLAN DIAGRAM) 





Fics. 9 and 10.—TIllustrating action of Searchlights and Star-Shells. 


Lieut.-Commander Damant went on to say that 
he would like to give the meeting a very interesting 
practical example of the two methods of illumina- 
tion under discussion to-night, and one which would 
appeal particularly to the author of the opening 
paper. 


Some 15 years ago, when their President was 
doing such good work on naval searchlight lamps, 
the searchlight stood practically alone as a naval 
illuminant. Since that time its supremacy had been 
successfully challenged by the star-shell. The star- 
shell was fired to burst over and beyond the sus- 

ected area (it was useless if fired short), and when 
it burst a brilliant flare descended, its rate of fall 
retarded by a parachute arrangement. Any enemy 
craft (not only a selected one) between the star- 
shell and the observer were revealed as sharp black 
silhouettes against an illuminated sea of high 
brightness. 


Fic. 11 -Ships revealed by. Light of Star-Shell as dark objects on 
a bright background. 


In the speaker’s experience the visibility of the 
target produced by the star-shell was definitely 
superior to that given by a searchlight beam, 
and, moreover, instead of one already detected 
target being illuminated, each and every possible 
enemy in a suspected area of possibly several 
square miles was immediately revealed. The 
relative effects were indicated in the adjacent 
figures. This result was accomplished by a source 
whose candle-power was a mere fraction of the 
searchlight’s two or three hundred million peak 
candles. 


In fairness to those who advocated the illumina- 
tion of vertical surfaces against a darker back- 
ground in place of the silhouette method, that is 
to say, the searchlight rather than the star-shell, he 
was forced to admit that the searchlight had one 
great advantage over the star-shell in that it blinded 
the enemy. 































Fic. 12.—Ships revealed by Searchlight as bright objects with o 
dark background. 
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Mr. D. A. Hart described the directional lighting 
which has been in use on a section of the Watford 
By-pass Road, which is effected by the use of a 
special opaque directional reflector which has a 
nositive light cut-off occurring just below the 
orizontal. 

This fitting, he explained, is regarded as parti- 
cularly suitable for use along roads such as the 
Watford By-pass, where the surface to be illumi- 
nated is not too polished, and where it is not 
necessary to light further from the edge of the kerb 
than the extent of the footpath. 

The chief feature of the design of the fitting is 
that, by reason of the light cut-off of the reflector a 
driver only sees the filament of the lamp in the single 
reflector which he is immediately approaching (and 
even this is only seen if he looks up), and not a series 
of bright filaments receding down the roadway. 
This system is also economical in that no light is 
wasted in an upward direction or spilt outside the 
area of the roadway and the footpaths. The maxi- 
mum candle-power is emitted at an angle of 76° with 
the downward vertical, the actual cut-off occurrin 
at an angle of 88° with the downward vertical, 
which, with a mounting height of the order of the 
12 ft. used in this instance, makes possible the 
reasonable spacing height ratio of 10 to 1. 

The reflector, Mr. Hart explained, consisted of a 
silvered glass, oval in section. A 160° two-way 
asymmetric distribution suitable for staggered posts 
was obtained by placing the lamp out of centre in 
the reflector. The major axis of the ellipse was 
arranged at right angles to the road direction with 
the steep back of the reflector turned towards the 
footpath and affording a sharp cut-off, whilst the 
pointed end, turned towards the roadway, allowed 
light to spread over the road to the opposite kerb. 

Mr. Hart presented a slide (Fig. 13) showing the 
appearance of the roadway by night. The wattage 
per post is only 100. The total width of the roadway 
is 30 ft. and the consumption is about 0.028 watts 
per square foot. 


Mr. E. J. Stewart said that in Glasgow they were 
using directive lighting, but were now also putting 
up diffusing fittings. Apprehension of glare had 
hitherto rather deterred them from adopting direc- 
tive lighting generally, though he had seen some 
very effective installations of directive lighting in 
London. The diffusing types of fittings had been 
stated by motorists to be the easiest by which to 
drive, even although they might not give rise to 
such a high illumination at the specification test- 
point. He would like, however, to have from the 
author a definition and delimitation of glare. The 
more systems he examined the less certainty he felt 
as to its nature. 

He noticed that the author rightly put forward a 
criterion for public lighting such as rendered motor- 
car headlights superfluous. The difficulty, however, 
Was to get a directive appliance to take the place of 
the headlight without giving glare. He wished that 
the City Engineer were present, so that he could be 
induced to make a two-way arterial road of the kind 
suggested, with the lighting on each side completely 
Separate, so that the observer would always be 
behind the light. In Glasgow there was one main 
toad, without a fence, but with tall trees forming a 
Screen between the one-way halves, and in the case 
of another road trees had recently been planted on 
the central grass plot. In conctal, they had to take 
two-way streets as they got them for their experi- 
Ments with directive appliances; moreover, even in 
One-way streets there were bends, houses and 
— traffic facing the vehicles or crossing to 

considered. 
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An associated point emphasized in the paper was 
the importance of vertical illumination; but his own 
experience suggested the greater value of hori- 
zontal illumination, a view which Mr. J. M. Wal- 
dram had already developed. He himself was in 
agreement that one perceived people and vehicles 
mainly as silhouettes against the reflecting surface 
of the roadway. Was not the part of the beam from 
a motor-car headlight which ‘‘ went to earth,’’ the 
author’s expressive phrase, more valuable than that 
which gave vertical illumination to objects in the 
street? The horizontal illumination was reflected 
from a background against which irregularities in 
the surface and objects rising above it appeared in 
silhouette. Even in an approximately level street lit 
by public lamps he had at once detected persons 
crossing 50 yards ahead by the blackness against the 
bright carriageway of almost their full height and 
at 200-300 yards of their lower limbs. 


In Glasgow they did try to illuminate some 
vertical surfaces, for instance, police officers on 





Fic. 18.—Another view of the Watford Road. 


point duty—only when these were furnished with 
white coats; but one could not compel the public to 
adopt the same device. 


Mr. F. C. Situ said that it would have been a 
very good thing to start the discussion by setting-up 
the requirements for maximum visibility in the 
streets. He noticed that most of the contributors 
had stated their views in regard to the problems of 
visibility. If one could have stated the correct 
requirements one might then have possibly 
approached the subject of directional reflection with 
a little more hope of determining the principles. The 
Society fulfilled a most useful purpose in providing a 
platform for friendly discussions. Something had 
been said that evening about the excellent lighting 
of the Watford Road. He mentioned this because 
he believed one factor had been left out of con- 
sideration, namely, colour. He himself appreciated 
directional lighting, but was inclined to think that 
it was sometimes unduly glaring. He recalled an 
instance in Sheffield where directive reflection was 
applied, and they were invited to judge the visi- 
bility. Although the illumination was increased b 
the directional reflector the visibility was muc 
lower. This, he thought, illustrated the importance 
of setting down requirements for visibility, as he 
had suggested. 


Mr. C. C. PATERSON, in winding-up the discussion, 
said that there were many things he would like to 
say about the paper and the discussion, but it was 
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almost impossible to sum them up. Mr. Smith had 
drawn attention to an important point, though he 
feared he was asking for what at present was un- 
attainable. People were, however, at last coming 
to appreciate that visibility was a question of con- 
trast between the object and the background, and 
the discussion had shown that at least members of 
this Society were considering this problem. He 
rather doubted whether the suggestion that roads 
should be lighted at the side would solve the 
problem completely; motor-car headlights would 
still be needed. No one had mentioned the 
shadows caused by directional lighting or the dis- 
advantages of the shadows cast by one car 
in front of another. He was, however, not 
going to Sanaa) a technical discussion, as he had 
another duty to perform—to propose a vote of 
thanks to their President, who had presided over 
meetings on many occasions with much geniality, 
and who, in contributing this paper, had, with his 
usual courage, introduced new ideas which he was 
not afraid of putting into practice. This had led to 
a good discussion. He wished to thank the Presi- 
dent, on behalf of the Society, for the excellent way 
he had always presided over the meetings of the 
Society during his term of office. (Applause.) 


Dr. S. EneiisuH (communicated): In the first 
place, as Chairman of the Papers Committee, I 
would like to thank our President for filling up, at 
short notice, a void caused by the failure of a pros- 
pective author who had undertaken to deal with 
this subject. Besides getting us out of a difficulty, 
Commander Harrison has, by confining himself to 
principles, observed thai strict impartiality which 
the Papers Committee always tries to ensure in com- 
munications that are presented to the Society. 

Turning now to the paper itself, I am afraid that 
Commander Harrison has deliberately ‘‘ trailed his 
coat’ in order to provoke a discussion. Whether 
this is so or not, I-am afraid I cannot agree with 
him when he sets up the facility of motor transport 
as the aim and criterion of good street lighting. 
Such a premise naturally leads, as suggested in the 
paper, to road surface illumination being regarded 
as the only characteristic of a street-lighting installa- 
tion that need be considered. Surely no one will 
agree with that! There are still more pedestrians 
than motorists. Then again, I feel that Com- 
mander Harrison's assumption, that the type of road 
or street lighting preferred by a motorist is that 
which circumstances compel him to provide for 
himself, is fundamentally wrong. 

Every motorist whe has done much night driving 
knows that unpleasant feeling caused bya pedestrian 
with dark clothes or a cyclist suddenly appearing 
‘from nowhere ”’ a little distance in tront and to 
the side of the car. The inability to distinguish 
such objects earlier is due to the type of lighting 
employed, which admittedly is not ideal, but it is the 
only type that the motorist can provide for himself. 
Further evidence that light projected in the direction 
of travel is not entirely satisfactory is to be found 
on every country road on which the spacing is rather 
wide. When approaching a lamp it is easily 
possible to sée anything between oneself and the 
lamp, but just beyond it there appears an impene- 
trable blackness. 

So different are my views of the street-lighting 
problem from those put forward by Commander 
Harrison that I have recently been busy on the 
design of directional lighting equipment giving a 
wider spread of light and a less magnification har: 
was done some years ago. In those units designed 
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for side-of-street mounting the two main beams 
have been thrown across the road at a sharper angle 
than formerly, and the area of roadway in between 
these beams has been provided for by a_ special 
reflector segment. Thus the whole area in the form 
of a rectangle, with the lamp-post in the middle of 
one of the long sides, is flooded with light. From 
the points of view of the citizen who wants to see 
his town, the pedestrian who wants to walk any- 
where and anyhow, and the motorist who watts to 
drive in comfort and safety, this system has been 
proved to be satisfactory. It has one great 
advantage over the system which naturally follows 
from the arguments embodied in the paper: it is 
applicable to our roads as they are now, and does 
not require a national reconstruction to straighten 
them and convert them into two unidirectional 
roadways. 


Mr. Ernest Stroup (communicated): In the dis- 
cussion on directive street lighting I feel that the 
issue was somewhat confused. ‘‘ Directive street 
lighting ’’ in its milder form is purely controlling and 
re-directing the light flux from a source on to the 
area (the street surface) which is required to be 
illuminated. 

The amount of directive effect required to give a 
reasonable degree of uniformity oi illumination 
depends absolutely on the spacing-height ratio 
of the installation. If an extreme directional 
type of unit is used for comparatively close 
spacing, then the system will be wasteful as 
well as glaring. Conversely, if the units are very 
widely spaced extreme directional apparatus is 
necessary to give some illumination in the mid-areas. 

The solution seems to be with the public lighting 
engineer or his treasurer. If wide spacing is 
adopted, then one must have correspondingly wide 
light-distribution. If, on the other hand, closer 
spacings are used, then a different form of light- 
distribution is advisable, which will give more 
economical results. It is a question ot first costs. 

I would not like it established that directive street 
lighting is of necessity excessively directive street 
lighting. 

Commander Harrison, in his paper dealt primarily 
with, I suggest, excessively directive street lighting, 
and brought in the same type of lighting as applied 
to motor-car headlights. 

Now, with motor-car headlights we have a 
different problem. Here is a fast-moving vehicle, 
and speed of vision is an important factor. It is 
necessary to have a light of high intensity projected 
at a considerable distance ahead to see obstructions 
within a definite time-limit. The headlights are near 
the ground level, so that they are a distinct menace 
te oncoming traffic. 

The obvious solution to street lighting in its most 
economical form is the closer spacing of light- 
sources using controlling apparatus to distribute the 
ava‘'able light-flux over the street surface for which 
it was intended. In effect, directive street lighting 
in its milder form. 

I appreciate that economic conditions as they are 
at present do not permit a drastic improvement in 
the spacing of street units, but it is the ideal to be 
aimed at. 

The manufacturer is able to design his apparatus 
to set conditions, and will produce units to give 
whatever type of light-distribution is dictated to him 
by public requirements. 


Lieut.- Commander Haypn T. Harrison, in 
reply, states : — 
In the discussion many of the speakers raised 
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similar points: these will be dealt with jointly. I 
notice that Mr. Hepworth Thompson gives the 
credit to the then Engineer of Chester for first 
adopting the silvered-back electric lamp for direc- 
tive street lighting; nevertheless, much credit is due 
to Mr. Thompson for the way in which, in those 
early days, he followed up this valuable suggestion. 


Mr. Harold Davies suggests that it is difficult to 
distinguish between a road and a street. My only 
reason for attempting to do so is that where there 
are buildings or shops on either side which have 
to be illuminated under a street-lighting problem 
or contract, the area to be considered becomes much 

reater. For the purpose of my paper I considered 
it wiser to exclude the building-face area in order 
to have a common basis for both. I agree with Mr. 
Davies as to the importance of the opinions of the 
police and the public; they must be the final judges, 
and their views should be considered early in the 
proceedings. In my opinion a lighting expert is one 
who knows how to produce the best result at a cost 
within the means of the lighting authorities, and 
| am pleased to say that the police have generally 
been the first to congratulate me on my work in that 
direction. Such a compliment was conveyed to me 
from one of the Chief Commissioners of the Metro- 
politan Police, an opinion I value very much. 


Mr. J. F. Colquhoun does not appear to think 
that in lighting a road, traffic consideration should 
come first. I would ask him what a road is for? Is 
it to provide a space between buildings; does the 
safety of the public or the efficiency for transport 
depend upon the illumination of the houses? Lead 
roofs may be valuable, but they hardly come within 
the field of street lighting. Mr. Colquhoun also 
called attention to certain tests of directive lighting 
at Sheffield in 1928, where, he said, it was not a 
success. . Nevertheless, since that date directive 
lighting has been more and more widely used, which 
tends to prove that the tests were not conclusive. 
I must point out that the paper does not state that 
in a Class G street motor-car headlights are not 
required, but that a Class G street provided with a 
high vertical illumination component would dispense 
with the need jor headlights. It is interesting to 
note that Mr. Colquhoun has a feeling of confidence 
when driving in a Class F street, but apparently his 
friend the City Treasurer will not provide the 
means! Are motor-vehicle owners still to do, at 
great expense to themselves and the country, and at 
arisk to the safety of the public, that which the City 
Treasurer will not do? 


Mr. Thos. Wilkie raised a much-debated point, 
namely, that light controlled by directive fittings 
may be misused under the B.S.I. Specification. I 
would point out that this is prevented by Clause 18, 
which states that ‘‘ the illumination at any part of 
the ground . . . . shall not be less than the illumi- 
nation prescribed for the test points in the fore- 
going clauses.”’ 


Mr. J. M. Waldram disagreed with the basis of 
my paper, which he states ‘‘ assumed that lighting 
by motor-headlights was to be taken as_ the 
desideratum in lighting for visibility at night.”’ I 
can find no statement of this sort, and the contrary 
8 my opinion—my proposals, in fact, were put 
forward with the object of rendering the use of head- 
lights on motor-vehicles unnecessary wherever 
Possible. He admits that the headlight ‘‘ showed 
objects as light on a dark background,” whereas 
ordinary street lighting does the reverse, and the 
preference ‘‘ for one system or the other depended 
upon which gave the greatest contrast.’’ The 
Motorists have answered this point; they do not con- 
sider it safe to drive unless they can see the light 
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object either by direct illumination or silhouetted 
against the dark background, which means that the 
main illumination must come in the direction they 
are driving and not against the direction of view. 
Mr. Waldram then proceeded to show photographs 
and diagrams in which the specular reflection of the 
road surface provided a bright background from 
the lamp in front, whereas I had emphasized the 
importance of avoiding this. He also produced a 
raincoat which was visible to all of us; despite the 
fact that it was stated to have a reflection factor of 
only 10 per cent., that raincoat would have been 
visible if it had been put against a background 
reflecting the same intensity, as it is very difficult to 
match two illuminated surfaces (this is proved by 
photometry), i ge when colour is a factor in 
the problem. The point is that it is nearly im- 
possible to see anything when light rays are oT 
reflected into the eyes by a specular background, 
hence the advantages of unidirectional: lightin 
provided by a directive system. It is probable that 
road surfaces will remain of low reflecting order 
except for specularity, and that most obstructions 
will normally reflect more than the road surface; 
therefore it is important to eliminate the disadvan- 
tage of such specular reflecting factors on the road 
surface by using unidirectional means. 
Lieut.-Commander Damant has amplified his 
remarks by a written communication which includes 
some useful data and interesting opinions. I would 
like to point out that the figures I used were not 
calculated, but were actual results based on tests by 
the N.P.L., reduced in proportion to the watts used 
in the Watford Road, the fittings having an iso- 
candle curve similar to those given in my diagram 
No. II (dotted line) taken from Mr. Wilson’s paper, 
but set at the desired angle. The high average flux 
on the Watford Road is no doubt due to the higher 
diversity factor, which does not point to a remark- 
ably even illumination or brightness, as stated by 
Commander Damant. As regards the searchlight 
and star-shell comparison, this is not very con- 
vincing, as it is difficult to say whether it is sil- 
houette or direct in the case of the searchlight, but 
it is interesting to note that any blinding effect which 
did result from the searchlight was at that period 
reduced by short-time flashes, and will now be com- 
pletely anulled by the artificial eye of to-day. 


Mr. D. A. Hart gave further details of the light- 
ing of the Watford Road and referred to the much- 
disputed question of light cut-off. This branch of 
the subject is too long to deal with here, but I would 
point out that any system of which it can be said 
“no light is wasted’? should be worthy of con- 
sideration. The valuable diagrams showing the 
lumens on the road compared with the total lumens 
provided which are to be found in Mr. G. H. 
Wilson’s paper indicate that at present 40 per cent. 
is about the highest. 

Mr. G. H. Wilson’s remarks followed on the lines 
of Mr. Waldram’s. His reference to white-way 
lighting and the illustration put. upon the screen 
clearly indicated how close the spacing would need 
to be in order to dispense with headlights. In a 
subsequent communication he deals with the uni- 
formity of light-distribution, and proceeded to show 
some valuable exampies of different forms of distri- 
bution. It is work such as this that the discussion 
is intended to encourage, and it is to be hoped that 
Mr. Wilson’s researches will lead to the desired 
results. 

Mr. E. J. Stewart confessed ‘‘ that he would like 
to have a more precise definition of glare’’; so 
would the author, as it was so much taiked about. 
But, whatever the right definition of glare may be, 
the fact remains that high light intensities are 
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necessary to obtain sufficient illumination with the 
oe now found commercially practicable, and 
therefore if such high intensities must exist, the 
light-sourcés should be placed in positions where 
they would not come into the normal field of view. 
Directive lighting makes this possible, as the intense 
rays can be definitely controlled, and so make it 
unnecessary to look at the light-source when using 
the road for the purpose intended. Glare might be 
defined as the unpleasant sensation caused by look- 
ing at light-sources which are normally out of sight. 
The man in Sheffield who said ‘‘ Well, how can I tell 
if a light is glaring without looking at it?’’ spoke 
with common sense. You cannot avoid seeing head- 
lights, hence the importance of dispensing with their 
use where possible. The other remarks of Mr. 
Stewart have already been answered. It is to be 
hoped that he will be able to find time to make 
¢xperiments on the lines suggested in the paper. 


Mr. F. C. Smith deait with the subject of visibility. 
The work of the Royal Automobile Club in this 
direction has not received the attention it should. 
In America research on these lines when using street 
lamps has led to very valuable results which tend to 
indicate the importance of good vertical illumina- 
tion. In emphasizing the importance of the colour 
factor Mr. Smith had touched on a point which 
should receive much more consideration. Photo- 
meter screens only give the incident illumination. 
Photography, relying on the actinic factor, was in 
many cases very misleading. It is difficult to under- 
stand how visibility can be reduced when the 
illumination is increased, but when this is so it will 
nearly always be found to be due to the intensified 
rays Slee within the field of vision; this, of course, 
should be avoided as much as possible. 


Mr. Ernest Stroud has, I am pleased to note, 
furnished a written communication in which he lays 
down certain dogmas with which I agree. But 
would anybody use ‘‘ an extreme directional type 
of unit for comparatively close spacing ’’ unless iis 
intended the concentrated directional rays to illumi- 
nate the space beyond, and thus pass over the heads 
of any observers in the adjacent space ? It is as 
well to consider the problem from all points of view. 

He states that the obvious solution of street 
lighting in its most economical form is the close 
spacing of light-sources. I emphasized this in my 
first paper read before the I.E.E. in 1905, but 
apparently it is either not obyious or-cannot be done 
in practice. In fact, I have before me at this 
moment a consulting engineer’s specification, and 
also one of a well-known surveyor, who both specify 
a spacing of 240ft. In one case the space-height 
ratio is over 18 to 1. Such cases demand directive 
lighting, or what Mr. Stroud calls excessively 
directive lighting; long spacings may not be desir- 
able, but they are often the only means by which 
yublic lighting can be employed, and when a power- 
ul light-source must be used it is better fixed than 
moving about. 

Mr. Stroud has slightly modified my definition 
of directive lighting by introducing “‘the street 
surface ’’ as the only ‘‘ desired directions.’’ This, 
though appearing a minor point, is of considerable 
importance, as surface of the roads, footways, must 
not always be the chief consideration. His other 
temarks emphasize the facts which my paper was 
intended to bring out. My paper did deal largely 
with ‘“‘ excessively directive street lighting ’’ for 
the reason that it was intended to lead the discussion 
on to principles rather than practice. 

Dr. S. English made some very kind remarks, for 
which I thank him, especially for pointing out the 
true object of my paper. That he does not agree 
with me in laying importance on motor transport 
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is to be deplored, but I still agree with Julius 
Caesar. The roads I had under consideration are 
put down for transport and not 2as promenades, 
That lighting by headlights is not ideal must be con- 
ceded, but at the same time it has to be employed 
when other lighting is useless for the purpose— 
hence my object in suggesting something which will 
add the necessary useful factor to ordinary lighting, 
The system on which Dr. English is working is 
already catered for, but unfortunately rarely 
adopted on account of the close spacing necessary; 
slightly directive fittings turned at a greater angle 
to the kerb than can be done with the usual spacings 
give excellent results, but financial considerations 
generally prevent the adoption of such an arrange- 
ment. 

Mr. C. C. Paterson, who unfortunately was the 
last speaker, and therefore had little time, stated 
that visibility was a question of contrast between 
the object and the background. This is so, but it is 
also a contrast between various parts of the object 
itself. I have before me a photograph of a cylinder 
in a road illuminated by headlights. Part of the 
cylinder shows no contrast with the background, 
some parts are lighter and some darker; if the back- 
ground were altered, or not even there, the result 
would still be the same. 

He also mentioned shadows caused by directional 
lighting. The raising of the height of directional 
lamps reduces these considerably, and in fact this 
point is not serious, as the side lamps on vehicles give 
sufficient illumination for the distance these shadows 
exist. He then proceeded to pay me the compli- 
ment of having courage to put forward original 
ideas. The experience of many years has con- 
vinced me that the trying-out of new ideas is the only 
way to ensure progress. Mr. Paterson himself has 
lately advanced the science of illumination by 
developing the old ideas of Crooks, and is putting the 
lamp thus produced into practice as described in the 
paper and enlarged upon in the discussion. You can 
never tell when or how ar idea will bring forth some- 
thing of use to the community, and benefit not the 
originator so much as the man who has made its 
use praciical. Mr. Paterson himself may be called 
an expert President, as he has held that office with 
distinction so often that he is known all over the 
civilized world. This makes me thoroughly appre- 
ciate the value of his kind remarks, for which I 
heartily thank him. 


Department of Scientific and Industrial 


Research Investigations on Lighting 

The annual report of the Department, recently 
issued, illustrates the extraordinary variety of re 
searches undertaken, many of them in conjunction 
with trade and technical organization. In the field 
of illumination investigations of the lighting of 
docks, quays and approaches have been made, and 
the best form of beam for traffic-control signals 1s 
being studied. Other enquiries in progress relate 
to reflections in shop windows and the influence of 
the colour and reflecting power of walls on the 
natural lighting conditions in rooms. 


Sheffield [Illumination Society 


About 20 members of the Sheffield Illumination 
Society paid a very interesting visit to the works of 
Messrs. Moorwoods Ltd., on the afternoon 0 
May 8th. This visit proved of particular interest, 
as the casting of a pillar used for street lighting was 
shown. 

The making of all kinds of stoves and cooking 
appliances, from the actual casting down to final 
spraying of the finished stove, was shown. 
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Literature on Lighting* 


(Abstracts of recent articles on Illumination and Photometry in the Technical Press) 
Abstracts are classihed under the following headings: I, Radiation and General Physics; 11, Photo- 


metry; Ill, Sources of Light; IV, Lighting Equipment; V, Applications of Light; V1, Miscellaneous. 


The 


following, whose initials appear under the items for which they were responsible, have already assisted in 
the compilation of abstracts: Miss E. S. Barclay-Smith, Mr. W. Barnett, Mr. S. S. Beggs, Mr. F. J. C. Brookes, 
Mr. H. Buckley, Mr. L.]. Collier, Mr. H. M. Cotterill, Mr. j.S.Dow, Mr.].Eck, Dr.S.English, Dr. T. H. Harrison, 
Mr. C. A. Morton, Mr. G. S. Robinson, Mr. W. R. Stevens, Mr. J]. M. Waldram, Mr. W. C. M. Whittle, and 
Mr.G. H. Wilson. Abstracts cover the month preceding the date of publication. When desired by readers we 
will gladly endeavour to obtain copies of journals containing any articles abstracted and will supply them at 


cost.—ED. 


(Continued from p. 132, May, 1933.) 


1.—RADIATION AND GENERAL PHYSICS. 


154. The Atoms as a Source of Light. S. Dushman. 
Elect. Engineering, 52, pp. 173-175, March, 1933. 

A brief summary of the present knowledge of the 
production of light by action within the atom. An 
indication of future possibilities and lines of attack 
is presented. : eee: 





11.—PHOTOMETRY. 


155. Photo-electric Cells—Their Properties and Uses. 
L. G. Stoodley. — 
World Power, 19, pp. 287-292, May, 1933. 
The concluding portion of the article (see 
Abstract 114) covers the present-day applications. 
Their use in photometers is dealt with, in addition 
to television and talking-film requirements. 
W.R.S. 





156. Photo-electric Cells. Anon. 
El. Times, 83, p. 547, Aprti 27th, 1933. 

Gives an account of a Mazda photo-electric cell 
illustrating with diagrams its construction and uses. 
The cell is rigidly constructed with a caesium- 
oxygen-silver surface cathode of high sensitivity, 
mounted on a standard small valve base. Its 
spectral sensitivity is high in the ultra-violet and 
‘infra-red. but low near the middle of the visible 
region: it is said that by using an ultra-violet filter, 
however, the linearity of the cell for gasfilled lamps 
is correct to within I per cent. 

Sensitivity curves and power output curves are 
given with a list of other working values. w.R.S. 


157. Studies in Photo-electric Polarimetry. G. Bruhat 
and P. Chatelan. 
Rev. d’ Optique, Vol. 12, No. 1, p. 1, January, 1933. 
A photo-electric polarimeter suitable for investi- 
gations in the near ultra-violet and visual spectra 
and using monochromatic radiation is described. 
The optical systems of the polarimeter and of the 
monochromator are discussed. A glass potassium 
cell is used in conjunction with a D.C. amplifier, of 
which details are also given. The difficulties arising 
from the small flux available, the high sensitivity 
required when working with monochromatic radia- 
tion, the necessary precautions and the errors to be 
avoided are dealt with ir detail. J. M. W. 


158. The D ce of the E.M.F. of Copper Oxide 

Blocking Layer *’ Photo-cells upon the Illumi- 

nation and its Wavelength. A. Goldmann and 
Lukasiewitsch 


M. s 

Phys. Zeits, 34, pp. 66-73, 1933. 
Measurements were made of the E.M.F. oi 
copper oxide ‘‘ blocking layer ’’ photo-cells when 
exposed to illuminations ranging from 200 to 20,000 
metre-candles. The relation between E.M.F. V 

E 
E+ ab 
This relation is similar 


and the illumination E was found to be V = a 


where a and b are constants. 


to that found by Goldmann for the Becquerel effect. © 





are holding over the special abstract of the Annual 
of the National Physical Laboratory until our next 
when we 1 also deal with the forthcoming official 


* We 
om 
visit to the Laboratory.—ED. 


Different methods of obtaining this formula are 
discussed, and it is shown that a relation between 
the resistance and the E.M.F. of the cell. given by 
KR =R, (z- v) where R, is the value of R when 

1 
V = o and \V, is the limit of V when Ro will lead 
to the above formula. 

Measurements were made with monochromatic 
light of different frequencies, and it is found that the 
limiting value of V when Ecc is approximately inde. 
pendent of the frequency of light. Te 


159. The Dependence of the E.M.F. of Selenium 
** Blocking Layer ’’ Photo-cells upon the Illumi- 
nation. A. Goldmann. 


Phys Zcits., 34, pp. 74-75, 1933. 
For selenium ‘ blocking layer ’’ photo-cells made 
by Lepeschinkaya-Krakau (Leningrad) the relation 
between the E.M.F., V and the illumination E was 


found to be V=a where a and 3b are constants 


E 
E+ ab 
For a given cell of area 1 sq. cm. the resistance in 
absence of illumination was about 10' ohms, the 
sensitivity about .1uA. per foot-candle. 

a= .00476 volts, b= 1,560. T. H.H. 


lil. SOURCES OF LIGHT. 
160. Luminous Tubes. M. Cohen. 
R.G.E., 33, pp. 539-552, April 29th, 1933. 

After a brief historical account of the development 
of gaseous discharge tubes, the article describes the 
characteristics of the discharge itself, both from a 
theoretical and a practical point of view. Various 
types of tube are discussed, including cold- and hot 
cathode tubes and those in which an active spot is 
produced on a cathode of volatile metal. The 
nature of the gas filling is considered, together with 
the relation between the pressure of the gas and the 
luminous intensity produced, followed by a descrip 
tion of particular tubes which have been man 
factured, and a discussion on the production of white 
light from discharge tubes. After discussing 
methods of photometry, and indicating what powef 
factors may be obtained, the author concludes with 
a short description of a particular installation, and 
expresses hopes for highly efficient white sources i 
the near future. W.C. M. W. 





161. Visual Acuity of Sodium-vapour Light. ™. 
Luckiesh and Frank K. Moss. 


Frank. Inst. J., 215, pp. 401-410, April, 1933- 


This paper presents a quantitative comparison 0! 
visual acuity under light from an experimental 
sodium-vapour lamp and a tungsten-filament lamp 
for arange in brightness from 0.02 to 20 millt 
lamberts. At low brightness levels, and for a small 
object with high contrasts, increased acuity % 
observed with the sodium light, although this 
advantage decreases as the brightness increases, a! 
the same advantage is not necessarily obtained wit 
a large object of low contrast. S. S. Bry 
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™ “HAILWARE’ is “BESTWARE!" 
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As Prince Charles to the 
dinghy was stepping, 


He slipped, and his feet got 
a wetting ; 


For the lamp’s fickle glow 

Missed the water below. 

With ‘‘ Hailware’”’ there’d have 
been no regretting. 
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Automatic lighting 


We offer a complete automatic lighting service, 
embracing both gas controllers and electric time 
switches. 


Careful thought and experience in design, the best of 
British workmanship and materials, allied to the most 
up-to-date production and inspection methods, result 
in the utmost efficiency from Newbridge auto-lighters. 


Many thousands are installed in all parts of the world, 
and satisfied users will gladly testify to the excellent 
results achieved. 
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162. On a Law of Emission of Luminous Discharge 
Tubes. Marcel Laporte. 
Rev. d’Optique, Vol. 12, No. 1, p. 21, January, 1933. 
It is shown that the luminous intensity of an ele- 
ment of a luminous discharge tube can in general 
be considered as independent of the direction of 
emission relatively to the axis of the tube. The 
theoretical explanation of this law, experimentally 
verified with neon and mercury tubes, is given, and 
the conditions for its validity are set out. It. is 
shown that this simple law permits (i) the calculation 
of the total flux emitted by a tube of length L bv 
the expression F = 47IL, where I is the intensity 
per unit length of tube, and (ii) the determination 
of the distribution of iilumination on a surface. 
Examples are given. J. M.W. 


163. Gaseous Tube Colour Floodlighting. Anon. 
El. Times, 83, p. 602, May 4th, 1933. 
Describes, with the aid of a photograph, the 
gaseous discharge tube floodlighting of the Hot 
-Bine Hotel, stated to be the first public building to 
be lit by such means. Colour lighting with tungsten- 
filament lamps is expensive because the necessary 
colour filters themselves absorb about 80 per cent. 
of the light output. The discharge tube, however, 
emits light which itself is coloured, and is, in addi- 
tion, more efficient than the tungsten lamp, even 
without a colour filter. A double advantage thus 
accrues from the discharge-tube method. w.R.s. 


164. ne Heat from High-intensity Lighting. 
non. 

El. World, tot, pp. 480-481, April 15th, 1933. 
Describes the combination incandescent and mer- 
cury-tube lighting employed in three installations in 
Philadelphia. In the Kensington office of the Phila- 
delphia Electric Company, eight artificial skylights 
are used. Each contains thirteen 500-watt incan- 
descent lamps and four 50-in. mercury tubes, making 
8.5 kw. per fixture. This combination gives a plea 
sant colour with an intensity of illumination of 4o 
foot-candles. Owing to the amount of heat to be 
dissipated, special ventilating arrangements are 
used, the hot air being discharged outdoors in warm 
weather and to the air-conditioning system in cold 

weather. W.o.M. W. 


165. Practical Methods of Starting the Conduction in 
Mercury Arcs. L. J. Buttolph and D. W. Dana. 
Rev. Sct. Insts., Vol. 4, No. 4, pp. 206-215, 
Apwil, 1933. 
The paper reviews the various methods previously 
used to initiate the discharge in commercial types 
of gaseous conductor arcs and details a recently 
developed method with the use of copper-oxide 
rectifier to supply direct current for the starting of 
alternating-current arcs. F. J.C. B. 


IV.—LIGHTING EQUIPMENT. 


166. Electrically-iiluminated Refuge Pillar. Anon. 

El. Times, 83, p. 534, Aprii 20th, 1933. 
Describes a steel ‘‘ bollard ”’ or guard post for use 
on island refuges in roadways carrying fast traffic. 
When lit up, the “pollard ’’ presents a white cylin- 
drical base and a red top facing the tra‘fic, the oppo- 
site side not being illuminated. It is equipped with 
one 60-watt lamp, but provision for an auxiliary 

lamp can be made in case of a failure. W.R.S. 


167. Traffic Safety Lamps Built into Asphalt Roads. 
B. Dusohnitz. 


Licht u. Lampe, 22, p. 248, April 27th, 1933. 
Street-lighting fittings which project only slightly 
oe street level are described. The advantages of 

hese fittings for cross-roads and their most suitable 
isposition are also discussed. ELS, BS. 
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168. Reinforced Concrete Poles. Baird Dennison, 
El. Review, CXII, No. 2890, p. 521, April 14th, 19 

Describes some of the designs an 
crete standards used for street lighting and sig 
ing and for tramway poles on the Continent, ag 
discusses their advantages. 








169. American Home Lighting Fittings. 
Schmidt. 


Licht u. Lampe, 22, f. 273, May 11th, 1933. 


The author briefly points out the trend of moderg 
American taste as regards interior lighting fittings, 
and indicates the various European styles which 
have found favour. E. S. B-S/9 


170. Electric Signs. Megohm. 
El. Times, 83, p. 561, April 27th, 1933. 
A note on the new supplement to the wiring rule 
of the Institute of Electrical Engineers. These 
apply in detail to electric signs and luminous dig 
charge installations. W.R.S, 


171. New Equipment and Appliances. Anon. 
Elect., 110, pp. 524-525, 527, April 21st, 193% 
Pp. 597-598, May 5th, 1933; pp. 628-6ay 
May t2th, 1933. : 
Details are given, with photographs, of na 
modern lighting fittings. C. A.Mee 


V.—APPLICATIONS OF LIGHT. 


172. The Lighting of London’s Underground. Anon 
El. Rev., CXII, No. 2893, p. 623, May 5th, 1933.7 
Gives nine illustrated examples of the lighting yl 


five of the new Underground stations. J. M. W.7 


173. Light for Production. 
Weitz. 

El. World, 101, pp. 555-557, April 29th, 1933. 
The cost of the lighting system of a manufactur 
ing concern compared with the total capital invest 
ment does not amount to more than 2 per cent. The 
advantages to be gained by increasing expenditure 
on good lighting by about 2 per cent. of total 
salaries paid are described. These are: increased 
efficiency of workers, lessened spoiling of materials 
and production of second-grade articles, and 

increased length of the working day. w.c. M. w. 





Ward Harrison and C. E, 


174. Coupon Loss Averted by Special Lighting. Anon. 
Elec. World, tot, p. 525, April 22nd, 1933- 

The special methods adopted to avoid losses of 

coupons in savings-bank booths are described. A 

25-watt unit provides 20 foot-candles on the countet 

surface, whilst a special fitting under the countet 

contains a 40-watt lamp, which provides illumina 
tion for the floor. W.C. M. W. 


175. Light for Merchandising. F. H. Pearson. 
El. World, to1, pp. 514-515, April 22nd, 1933. 
Attempts have been made to determine the effects 
cf improved lighting on sales, so far without much 
success. Tables recommending foot-candle intenst 
ties to be employed in certain shops are consider 
somewhat unsatisfactory. It is not considered a¢ 
visable to curtail the amount of illumination in active 
departments, but suggests that economies may 
effected. by adjusting burning hours and number 0 
units in the less active sections of the establishment 


W. C. M. W. 
176. A Dental School. Anon. 
Light, 2, No. 12, pp. 26-27. Spring, 1933- 
Lighting equipment of the main clinic of the new 
dental school at the University of Minnesota pe 
vides a general illumination of over 50 foot-candl 
bss g 0 er given. show amongst other things tht 
special lighting of a blackboard. C. A. Me 
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“Blocking-layer” Selenium Cells 
By GEO. P. BARNARD, BSc. A.nst.P., Grad.LEE. 


(This paper describes the method of constructing a “‘ block- 
ing-layer ’’ selenium cell, having a sensitivity of one micro- 
ampere per foot-candle.) 


ONSIDERABLE interest has been aroused 

recently by the appearance of the so-called 

“ blocking-layer ’’ selenium photo-electric cell, 
but so far no precise details of manufacture have 
been given. This type of cell appears to consist of 
a metal plate coated with a thin layer of selenium, 
the upper surface of which is covered with a very 
thin film of metal. 


Experiments by the writer with iron plates care- 
fully coated with annealed, light-sensitive selenium 
covered with a very thin film of sputtered silver were 
not successful. It was extremely. difficult to obtain 
on the iron plate a uniform and continuous film of 
selenium. When the vitreous form of selenium is 
heated and transformed into the grey, metallic 
Variety, the transformation is attended by a con- 
siderable diminution in the volume of the selenium, 


which would tend to cause rupture at a contact sur- © 


lace, and to introduce microscopic air cavities 
throughout the material. To overcome this, the 
admixture of small quantities of other photo- 
conducting substances was considered.* 


When powdered pure selenium and pure flowers 
of sulphur were thoroughly mixed and melted on to 
al iron plate, it was found that the fused mixture 








*S. Bidwell, Phys. Soc., Proc., 7, 1885, pp. 129-145. 
(Shelford Bidwell successfully made a photo-conducting cell 
With a mixture of selenium and seinber) 


+The author is indebted to Dr. D. S. Perfect for his 
‘sistance in the operation. 


began to solidify at a temperature lower than the 
melting-point of pure selenium (220°C.). The 
solvent (selenium) separated on cooling, and 
appeared to be embedded in a matrix of a eutectic 
mixture of sulphur and selenium. A very thin film 
of silver completed the cell. Its photo-voltaic 
sensitivity was, however, extremely small; more- 
over, the cell appeared to be sensitive only on 
certain parts of the surface. 


A second method of manufacture resulted in the 
production of cells having a sensitivity such that 
approximately one micro-ampere per foot-candle 
was given in an external circuit of resistance less 
than the internal resistance of the cell. Here, a 
known quantity of vitreous selenium was melted and 
maintained ata temperature of 230° C. in air. Pure 
flowers of sulphur (12.5 per cent. of the total weight) 
was added to the molten mass, which was then 
stirred vigorously for fifteen minutes. An iron 
plate maintained at a temperature of 230° C. was 
then coated uniformly with the mixture by means 
of a flat piece of steel maintained at the same 
temperature. A satisfactorily uniform and continu- 
ous surface was obtained in about twenty minutes. 
The iron plate was cooled rapidly ; it was then heated 
to a temperature of 190° C., when-the transforma- 
tion to the grey, metallic variety of selenium took 
place. Finally, the cell was annealed at 165° to 
170° C. for three hours, and slowly cooled down to 
air temperature. A very thin film of silver was 
sputteredj on to the surface of the mixture. 


X-ray analysis of the completed plate showed that 
free sulphur was not present, and suggested that a 
replacement of selenium atoms by sulphur atoms 
in the unit lattice cell had occurred regularly 
throughout the crystal structure. Further experi- 
ments are in progress with the object of improving 
the sensitivity of the cells. 
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Ay A DIRECTORY OF LIGHTING EQUIPMENT 


We invite applications for spaces in this new section of the journal. 
each space (approx. 1 inch deep and 3} inches wide) are given below. 
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(1) 
MODERN LIGHTING FITTINGS 


New Catalogue on application 
Fittings manufactured to Architects’ Specifications 


ASCOG LIMITED 
Ascog House, 44, Theobalds Road, LONDON, W.C.1 


Engineering & Lighting Equipment Co. Ltd.(10) 


SPHERE WORKS, St. Albans, Herts. 


. 
Manufacturers of :— 
Street and Industrial Lighting Fitttings and Equipment. 


Specialists for over 30 years. Send for new Cat. No. 12. 





PHOTOMETERS 


ALEXANDER WRIGHT & CO., LTD. 
1, Westminster Palace Gardens, Artillery Row, 
Victoria Street, LONDON, S.W.1. 


SESLA’? (tf 


BI-MULTI AND MULTIPLANE REFLECTORS 


Lanterns, Brackets, Columns, Switch and Fuse Boxes etc., 
FOR STREET LIGHTING 


The Electric Street Lighting Apparatus Co. 
The Foundry, Canterbury 





ALLOM BROTHERS LT. (3) 
GEORGE ST., HANOVER SQ., LONDON, W.1 
Specialists in the Science of Modern Lighting, including i— 


Theatres and Public Halls. Tennis’ and Racquet Courts. 
Pictures and Picture Galleries. Floodlighting, etc. 
Decorative Fittings in Glass and Metal. 


15, 





You get the benefit of over twenty years’ 
world-wide experience in the science of 
Commercial and Industrial Illumination 
when you specify lighting planned by 


The Benjamin Electric Ltd., Tottenham, N.17 


(4) 


G.V.D. ILLUMINATORS 


Controlled Diffusion and Distribution of 
Light. 


Industrial and Architectural Lighting. 
Aldwych House, LONDON, W.C.2. 


HAILWOOD & ACKROYD LTD. (13) 
BEACON WORKS, MORLEY, Near LEEDS 


Sole makers of “HAILWARE” British-made Illuminating 
Glassware and Fittings, Traffic Globes and Signs, Island 
Columns and Footlights. 


Offices and Showrooms at 
71/75, New Oxford St., London,W.C.1. 314a, St. . Vincent St., Glasgow 
Carlton House, 28, High Street, Birmingham 











(5) 
“LINOLITE” STRIP REFLECTORS 


For showcase, shopwindows, cornice, 
facia, architectural lighting, etc. 
Sole Manufacturers :— 


A. W. BEUTTELL LTD. 
96, VICTORIA ST., LONDON, S.W.1 





Re Specify (19) 
pee HOLOPHANE 
Eat Sah (Scientific Illumination) 

oe ELVERTON ST., LONDON, S.W. 

STREET ceonen INDUSTRIAL 


CINEMA FLOOD SCHOOL, Etc. 








(6) 
BROMFOR D 
Seamless Steel Lighting Standards. 
Traffic Signals. Guard Pillars 


for all requirements 
BROMFORD TUBE CO., LTD., ASTON, BIRMINGHAM 








KANDEM eL-EcctRrIcAL LTD. 


(Late KORTING & MATHIESEN ELECTRICAL LTD.) 
711 and 715, FULHAM ROAD, LONDON, S.W.6 
Scientifically designed Incandescent Lighting Equipment for 
CHURCHES, SCHOOLS, FACTORIES, STORES, 
STREETS, FILM AND PHOTOGRAPHIC STUDIOS. 
Modern Arc Lamps for Street Lighting. Silent Arcs for 





REINFORCED CONCRETE 


LAMP CLOUMNS 


CONCRETE UTILITIES, Ltd. 
WARE, Herts. 


Film and Photographic Studios. 
(16) 


RADIOVISOR PARENT LTD. 


28, LITTLE RUSSELL STREET, LONDON, W.C.1 
Specialists in Light Sensitive Work 


AUTOMATIC CONTROL of STREET and FACTORY LIGHTING 


Increasingly in demand as the most efficient and economical con 





(8) 
Specialists in 
ARCHITECTURAL ILLUMINATION AND DESIGNS 


DRAKE & GORHAM LTD. 
36, GROSVENOR GARDENS, LONDON, S.W.1 


w, Exeter. and Winchester 


Phone : Holborn 2986 
(17) 


lEMEN 


38-39, UPPER THAMES STREET, LONDON, E.C.4. 


ELECTRIC LAMPS of all types. ELECTRIC LIGHT FITTINGS. 
FLOODLIGHTING APPARATUS. SHOP-WINDOW LIGHTING 
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EQUIPMENT. STORE LIGHTING. INDUSTRIAL LIGHTING. 
CINEMA LIGHTING, ELECTRIC SIGNS, Etc. 








ELECTRICITY § SERVICES LTD. (9) 


Electrical Engineers 
: Proprietors and Patentees of 
THE ‘* TYPERLIT &..” BUSTABLE 
nek eee (nets 
Write for Price Lists: ~ 86, ST., LONDON, E.C.4 





STRAND ELECTRIC® 


AND ENGINEERING CO. LTD. 

19-24, FLORAL STREET, LONDON, W.C.2 
Specialists in Modern Theatrical Lighting 
Manufacturers of ‘‘ Sunray” Lighting Equipment 

Electrical Installation Contractors. 


Lighting Schemes for { 
Theatres itions Cinemas Pageants 
Shop Windows Lounges 





ress Parades Ballrooms 
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(19) 






LIGHTING ha bint 


Chapter St., S.W.1 











TROUGHTON & YOUNG LTD. 
ELECTRICAL ENGINEERS 
143, KNIGHTSBRIDGE, LONDON, S.W.1 


TELEPHONE : KENSINGTON. 8881 (5 LINES) 


|| MODERN LIGHTING FITTINGS | 





(24 
WARDLE ENGINEERING C9. LTD. 


OLD TRAFFORD, MANCHESTER 





STREET LIGHTING EQUIPMENT. TRAFFIC SIGNALS. 

PRISMAT BULKHEAD FITTINGS. FLOODLIGHT PROJECTORS. 

WORKSLITE REFLECTORS. WARDELYTE GLASSWARE. 
(22) 


“THE FITTINGS THAT IMPROVE WITH AGE" 


WOODFYT. 


(WOOD ELECTRIC FITTINGS) 
10a, NEWMAN STREET, W.1 


(Museum 7325) 


and less units recom- 
mend your customers 








Catalogue sent on application 



















to fit CRYSELCO— 
the lamp giving 
100% light and 
life, and you 
will reap the 
benefit. 


Newbridge Time Switches 


A new edition of the familiar Newbridge time 
switch catalogue has recently been issued by the 
Horstmann Gear Company Ltd. (Bath). This is 
a well-got-up and imposing production and illus- 
trates the great variety of purposes which New- 
bridge time switches now serve. Special sections 
deal with unit street lighting, group street lighting, 
and midnight reduction; switches for window light- 
ing, change-over two- rate switches and switches for 
advertising signs are also listed. In the intro- 
duction to the catalogue the advantages of auto- 
matic street lighting—-now becoming more widely 
tecognized every year—are emphasized. Of great 
interest are the ingenious solar compensating dials 


whereby irregularities in the natural solar curve can Order your stocks 
beeliminated. An announcement of special interest to-day or send 
is that synchronous motor time-switch movements for Price Lists 
will shortly be available, and will be applicable to and Terms. 


nearly all the models illustrated. 


Contracts Closed 


The following contracts are announced : — 


Epison Swan Execrric Co. Ltp.: eal THEM TO FIT 


London & North Western Railway; for a por- 


tion of their requirements of automobile lamps for ~ rw « 
12 months ending April 30th, 1934. Y. E 
General Post Office; for the supply of 1,00c 


_vacuum lamps. aL A A mM I 5 DS 


GENERAL ELectric Co. Lrp.: 


London & North Eastern en: 12 months’ AND “SEE” THE DIFFERENCE 





Tequirements of Osram and Robertson electric HOME BRANCHES. 

damps. BIRMINGHAM: Albion Buildings, 4, Vesey LEEDS: 43, York Place. Somme “Cryseleo, 
: ——_ Prercog 1 Ba a Birmingham.” uu vee sy Lt Leeds 2 ‘ 
*Phone: Aston Cross POO aa He Th onl 7 5 
SIEMENS ELECTRIC LAMPS AND SUPPER Ltp:: BRIGHTON : 59. Ship St. ‘Grams: “Cryselco, 7Cryselco, Live i — Bank $810-1. 
5 Brighton.’ "Phone: Brighton 5512. LONDOR | SALES ‘OFFICE & STORES 
reat Western Railway Co.; for 12 ncatioe BRISTOL: Paramount Chambers, Mitchell ‘Grams  “CrysslesLampalondon,” ‘Phone 
‘supply of Siemens gasfilled lamps. Bristol’ "Phones Bristol 300m, eral SOAR: aud at Thanet Hones, 2312 
CARDIFF: 27, Edwards T D : London.” poomess Central 3016-7-8. 

“Oryselco, Qualer ems Conte MANCHESTER : Albert Square. Trade 


Counter: 52, pesaloenes Street. Grams: 
F GLASGOW : 172, Bath St. oor” a “Cryselco, eaieie.  ccammeaenaid "Phone __ Blach- 
> Glasgow.” Phone: Douglas 57 friars 4 


CRYSELCO, LTD.,_ 'KEMPSTON ‘WORKS, BEDFORD 





Street Lamps, Pol *Phones—Redford $077 Cryselco” Kempston, Bedford.” 
®gand Suspension Gear, Reduction Gears, es ™ 
Stchlights (largest and Signal Lamps, ue IN ENCC Ae z 
i § in the world), Flashing Shutters, 
Lenses, Cable Drums, 


Guide Pulleys, 
Electric Irons, 
Kettles, Fires, 
etc., etc. 





On War Office Admiralty, Air Ministry, Post Office etc., etc., Lists 
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Lighting the Underground Railways of London 


Some Interesting New Station Installations 


HE Underground Railways of London 

have invariably shown enterprise in con- 

nection with lighting; of this the Picca- 
dilly station, opened about five years ago, 
was a striking example. 

There is likewise much of interest in the 
lighting at several of the recently recon- 
structed stations; and especially at certain 
stations on the extension to Cockfosters, 
which are designed on highly novel lines. 

By the courtesy of the General Electric 
Co. Ltd. we reproduce a few views of recent 
installations. Hyde Park Corner Station 
(Fig. 1) is noteworthy for the overhead 
system of ‘‘ luminous beam ”’ lighting, which 
encircles the whole of. the booking-hall, 
following the contour of the walls. The 
beam is composed of rectangular diffusing 
‘‘Equiluxo”’ glass units, each 18 ins. by 


Fic. 1.—Hyde Park Corner Station. The booking-hall is illumin 
by a novel ‘‘ beam” design incorporating ‘‘ Equiluxo”’ glassware 
Osram lamps. 


furnished by lamps in_ silvered-glass_reflectof 
mounted on the top of the booking-kiosks. E 
The final illustration (Fig. 3) shows yet anothe 
variation of the luminous-beam system, detaché 
units being here used for a portion of the design 
In all these cases there is a very distinct departuf 
from traditional methods of lighting by means | 
pendent units. From the standpoint of appearané 
there is much to be said for these new methods‘ 
incorporating the lighting equipment in the strt 
ture of the station. Another incidental advantag 
is the rigidity of the system—pendant fittings, unlé 
very firmly suspended, are notoriously apt to swa@ 
owing to air-currents or to the vibrations set up 
passing trains. ; 
In what has been said above we have referred off 
to interior lighting, but the authorities have not 1d 
sight of the value of exterior lighting as a means! 
publicity, and this, too, is a feature at many of # 
new stations, - j 


Fic. 2—Arnos Grove Station. A novel system of indirect 
lighting with G.E.C. reflectors in the booking-hall. 


12 ins. long, and equipped with two 40-watt 
lathps. The effect is at once arresting and 
free from glare. The Marble Arch Station 
also employs 220 ft. of G.E.C. luminous- 
beam lighting, but in this case it is located at 
the junction of the walls and ceilings. 

At Manor House Station, on the extension, 
a specially constructed ceiling of fibrous 
plaster, designed to receive 24-in. flat opal 
dish ceiling fittings, is used in the booking- 
hall. At Arnos Grove (see Fig. 2) the lofty 
booking-hali with domed ceiling, permits the 
effective use of a special standard pillar unit 
emerging from the booking-booth and 
directing light upwards. 

Unusual lighting installations are to be 


found at several other new stations, notably Fic. 3.—Turnpike Lane Station. Illuminated “beam ” lighti me- 
~; . . . . * i. —_ e . inate pea: 1 in 8 pj 
Bounds Green, where indirect lighting 1S what similar to that shown in Fig. 1 is used. . re 
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GOODNESS 
FOR GAS! 


AND THE 
INDUSTRY'S 
EXPERT 
ADVICE 


On all questions of lighting and heating—from the 
heating of a bedroom to the street-lighting of a city — 
the advice and help of the Gas Industry’s experts are 
: freely at your disposal. Co-operation with these tech- 
; nicians will ensure for you the best results. Specialized 
“information on any particular subject will be furnished 
on application to the Secretary of the B.C.G.A., who will 
be pleased to arrange for any necessary consultations. 
: He will be glad to send you also, without charge, the 
issues of the Association’s periodical A Thousand and 
“One Uses for Gas that especially concern you. As research 
‘Progresses, you will find ofincreasing interest and impor- 
‘ ance the facts and figures collated by the Gas Industry. 


THE BRITISH COMMERCIAL GAS ASSOCIATION, 28 GROSVENOR GARDENS, LONDON, S.W. 
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A Neste Worthy of the Product 
A Product Worthy of the Name 


| lolophar lane 


Converts Light into Illumination 


PROGRESS 


STREET LIGHTING 


i 


CZ E 


<a @altik Holophane Company would respectfully ask 
yale) § that all those interested in Street Lighting will, 

before they make a final decision, get full 
particulars of the new Series of Duo - Dome 
Refraectors in various sizes and types for lamps up 
to and including 1,000 watts. 


This new series will shortly be placed on the market, 
and recent trial installations at important towns have 
already proved them to be far in advance of anything 
yet produced for Street Lighting. 


Full particulars and specifications gladly sent from :— 


HOLOPHANE 


1, Elverton Street, Vincent Square, London, S.W.1 


PF OSE OEE EOE 











